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BOOK II. or PARTI. conrinuep. 


CHAP. IV. 
OF ACIDS. 


‘Te word acip, originally synonymous with sour, 
and applied only to bodtes distinguished by that taste, 
has been gradually extended in its signification by che- 
mists, and now comprehends under it all substances pos- 
sessed of the following properties: 

1. When applied to the tongue, they excite that sen- 
gation which is called sour or acid. He 

2, They change the blue colours of vegetables to a 
red. The vegetable blues employed for this purpose 
are generally tincture of litmus and syrup of violets or 
of radishes, which have obtained the name of reagents 
or tests. If these colours have been previously con- 
verted to a green by alkalies, the acids restore them 
again, 


Properties 
of acids. 
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3. They unite with water in almost any proportion. 

4. They combine with all the alkalies, and most of 
the metallic oxides and earths, and form with them 
those compounds which are called salts. | 

It must be remarked, however, that every acid does 
not possess all these properties; but all of them possess 
a sufficient number of them to distinguish them from 
other substances. “And this is the only purpose which 
artificial definition is meant to answer. 

The acids are by far the most important class of 
bodies in chemistry. It was, by their means indeed, by 
studying their properties, and by employing them as 
instruments in the examination of other bodies, that 
men of science laid the foundation of chemistry, and 
brought it to that state in which we find it at present. | 
The nature and composition of acids, therefore, became 
a very important point of discussion, and occupied the 
attention of the most eminent cultivators of the science. 

Paracelsus believed that there was only one acid prin- 
ciple in nature which Communicated taste and solubility 
to the bodies'in which it was’ combined.’ Beccher em? 
braced the same opinion; and added to it, that this acid 
principle was a compound of earth and water, which he 
considered as two elements.’ Stahl adopted the theory 
of Beccher, and endeavoured to prove that his ‘acid prin- 
ciple is sulphuric acid ; of which, according to him, all 
the othér acids are’ mere compounds. But « proofs: : 


‘were’ ‘only’ conjectures or “vague experiments, from 


which nothing ‘could be deduced. Nevertheless; “his 
opinion, like‘every other which he advanced in chémiss - 
try, continued to have supporters for a long time, ‘atid 
was even countenanced by Macquer. At last its défeets 
began to be perceived; Bergman and Scheele declared 


be 
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_ openly against it ; and their discoveries, together with 
those of Lavoisier, demonstrated the falsehood of both 
parts of the theory, by shewing that sulphuric acid does 
not €xist in the other acids, dnd that it is not composed 
of water and earth, but of sulphur and oxygen. 

_ The opinion, however, that acidity is owing to some 
principle common to all the salts, was not abandoned. 


Walleritis, Meyer, and Sage, had advanced different — 


theories in succéssion about the nature of this’ prin- 
ciple; but as they were founded ‘rather on’ conjécture 
prairie than direct proof, they obtained but few 
advocates. ' At last Mr Lavoisier, by a number of in- 
genious and accurate experiments, proved that séveral 
combustible substances when united with oxygen form 
acids; that a great number of acids contain oxygen; 
and that when this ‘principle is separated from them, 
they lose their acid properties. He concluded} there- 
fore, that the acidifying principle is oxygen, and that 
acids are nothing else but combustible substances com- 
bined with oxygen, and differing from one another ac~ 
- cording to the nature of the combustible base. 

This conclusion, as far as regards the greater num- 


3 
Che: IV. 


Supposed 
oxygen, 


ber of acids, is certainly true. All thé simple com-_ 


bustibles, except hydrogen, are convertiblé into acids’; 
and these acids are composed of oxygen and the com- 
bustible body combined; this is the case also with four 
of the metals. It must not, however, be ss nian 
without some limitation. 

1. When it is said that oxygen is the acidifying prin- 
ciple, it is not meant surely to affirm that oxygen pos- 
sesses the properties of an acid, which would be con- 
trary to truth ; all that can be meant is,. that it enters 

A 2 
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as a component part into acids, or that acids contain it 
as an essential ingredient. " . 
2. But, even in this sense, the assertion cannot be ad- 
mitted: for it is not true that oxygen is an essential in- 
gredient in all acids, or that no body possesses the pro- 
perty of an acid unless it contains oxygen. Sulphura- 
ted hydrogen, for instance, possesses all the characters 
of an acid, yet it contains no oxygen. | | 
3. When it is said that oxygen is the acidifying: 
principle, it cannot be meant surely to affirm that the © 
combination of oxygen with bodies produces in all cases 
an acid, or that whenever a body is combined with oxy- 


gen, the product is an acid; for the contrary is known 


to every chemist. Hydrogen, for instance, when com- 
bined with oxygen, forms not an acid, but water, and 
the greater number of metallic bodies form only oxides. 
All that can be meant, then, when it is said that oxy- 
gen is the acidifying principle, is merely that it exists 
as a component part in the greater number of acids ; 
and that many acids are formed by combustion, or by 
some equivalent process. The truth is, that the class — 
of acids is altogether arbitrary ; formed when the great- 
er number of the bodies arranged under it were un- 
known, and before any precise notion of what ought 
to constitute the characteristic marks of an acid had 
been thought of. New bodies, when they were disco- 
vered, if they possessed any properties analogous to the 


‘known acids, were referred without scruple to the same 


class, how much soever they differed from them in other 
particulars. Hence we find, under the head of acids, 
bodies which have scarcely asingle property in com- 
mon except that of combining with alkalies and earths, 


ACIDS. 


~ 
What substances, for instance, can be more dissimilar 
than sulphuric, prussic and uric acids? Hence the dif- 
ficulty of assigning the general characters of the class 
of acids, and the disputes which have arisen about the 
propriety of classing certain bodies among acids. If 
we lay it down as an axiom that oxygen is the acidi- 
fying principle, we must either include among acids a 
great number of bodies which have not the smallest re- 
semblance to those substances which are at present 
reckoned acids, or exclude from the class several bodies 
which have the properties of acids in perfection. The 
class of acids being perfectly arbitrary, there cannot be 
such a thing as an acidifying principle in the most ex- 
tensive sense of the word. | 

The acids at present known amount to about 30; 
and all of them, eight excepted, have been discovered 
within these last 40 years. They may be arranged un- 
der two general ‘heads: 1. Acids composed, of two in- 
-gredients. 2. Acids composed of more than two com- 
ponent parts. Their names and composition, as far as 
known, are exhibited in the following TaBLe: 
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I. Acids of two Ingredients. 


Acids, Component Parts. 


1. Sulphuric 


2. Sulphurous: Sulphur : Oxygen . 
‘Phos horic | | 5 
re Phocphorons Phosphorus | Oxygen | 


5. Carbonic 
6. Nitric” 
4, Nitrous_ 


Carbon Oxygen 


Azot 


8. Muriatic 


9. Oxy-muriatic | Muriatic acid | Oxygen 


ieee ew 
‘Unknown | 


re. Fluoric 
11. Boraci¢ © 


12. Arsenic 
13. Tungstic 


14. Molybdic 


= oe 


15. Chromic 


Arsenic : | Oxygen 


Tungsten | Oxygen vai 


Molybdenum | Oxygen 


; Chromum Oxygen 


ACIDS. 


Il. Acids of more than two Ingredients. 


, r 
4 i ‘ ‘ ' » beet ne 


Acids, fad Component Parts. 


1. Acetous 

2. Acetic he 
3. Oxalic | 

4. Malic. 

5. Lactic 

6. Tartarous 

4. Mucous 

8. Gallic 

g. Benzoic 

10. Succinic , 
11. Camphoric | 
PEPE Pee ¢ xo fori .asiyet by ify 


Carbon, Hydrogen, Oxygen 


iq. Prussie celiny Hydrogen, Azot 
hy 5. Sebacic 


16. Zoonic 


- 


| Carbon, Hydeogen, Azoty noe : 


e 


The first of these classes may be ‘considered as the 
most perfect acids. All of them, as far as is known, 
contain oxygen, and almost all of them are the products 
of combustion. ‘To them therefore the theory of La- 
voisier applies with precision. They cannot be decom- 
- posed by means of heat; a property which distinguishes 
‘them from the second class of acids, or acids with com~ 
pound bases, as they are called, all of which are decom- 
posable by heat. In the first class, there are several 
_ Instances of two acids composed of the same in ieredients:: 
thus sulphur and oxygen form: both, sulphurous and 
sulphuric, acid ;, .phosphorus, and oxygen form both 

A4 | 
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phosphorous and phosphoric acids. In these cases one 
of the acids contains a greater proportion: of oxygen 
than the other. The acid which contains least oxygen 


js distinguished by the termination ous, that which con- 


tains most by the termination ic. Thus sulphurows 
acid contains a less. proportion of acid than sulphuric 
acid. het 
All the acids belonging to the second class are ob- 
tained from the vegetable and animal kingdoms. The 
first twelve (omitting lactic acid) have been denomina- 
ted vegetable acids, because they all either exist ready 
formed in vegetables, or at least may be obtained from 
vegetable bodies. They are all composed of different | 
proportions of carbon, hydrogen, and oxygen. In them 
the termination is arbitrary, and has no reference to the ~ 


. proportion of their oxygen. The three last have been 


called animai acids, because they can only be obtained 
from the animal kingdom. They: possess the least of 
the acid character. } . 3 
An account of these different acids shall form the 
subject of the following Sections. 


SECT, I. 


OF SULPHURIC ACID, 


"Tae ancients were acquainted with some of the com. 
pounds into which sulphuric acid enters ; alum, for in- 
stance, and green vitriol: hut they appear to have been 
ignorant of the acid itself. It is first mentioned in the 


SULPHURIC. 


winks of Basil Valentine, which were published about 
the end of the 1 5th century. 

It was for a long time obtained by distilling green vi- 
triol, a salt composed of sulphuric acid and green oxide 
of iron; hence it was called ot/ of vitrio/, and afterwards 


vitriolic acid. Another method of obtaining it was by 


burning sulphur under a glass bell; hence it was called 
also oleum sulphuris per campanam. The French che- 
mists in 1787, when they formed a new chemical no- 
-menclature, gave it the name of sulphuric acid. 

At present it is generally procured by burning a mix- 
ture ofsulphur and nitre in chambers lined with lead. 
The theory of this process requires no explanation. 
The nitre supplies a quantity of oxygen to the sulphur, 
and the air of the atmosphere furnishes the rest. The 
acid thus obtained is not quite pure, containing a little 
potass, some lead, and perhaps also nitric and sulphur- 

ous acids. ‘These acids may be driven off by applying 
for some time a gentle heat, and afterwards the sulphu- 
ric acid itself may be distilled over pure. ‘ 


The composition of sulphuric acid was first demon-. 


strated by Lavoisier in 1778. Berthollet * afterwards 
endeavoured to ascertain the proportion of its compo- 
‘nent parts ; and this has been done more lately by The- 
nart}. According to the experiments of that gentle. 
man, it is composed of about’ 56 sulphur 


44 oxygen 


1900 


Sulphuric acid is a liquid somewhat of an oily con- 
sistence, transparent and colourless as water, without 


*® Mem, Par. 1781, p. 232 f Aan. de Chim. xxii, 266. 


Component 
parts. 


Its prope 
ties. 


to 


Book Il. 


ACIDS. 


any smell; and of a very strong acid taste. When ap- 
plied to animal or vegetable substances, it very soon 
destroys their texture honiado agally 

dt always contains a quantity of water; nae of which, 
nan may. be driven. off, by the application of a mo- 
derate heat... This is. called concentrating the acid. 
When as. much, concentrated as possible, its specific 
gravity is said. to be 2,000; but,it can echo be ob-— 
tained denser than 1.8 5s ) idee. oem pu 

It changes all ‘gedatatle nil toa “red axeae ‘dices 

_ According to: Eislelesaion it boils at 546° ; — to 
Bergman, at 540*. 

« When apinciadiés to a ae acide of ‘idl it : ory 
stallizes or freezes; and after this has once taken place, 
it freezes again by the application of a much inferior | 
cold. Morveau froze it at —4°.; it assumed the ap- 
pearance of frozen snow. After the process began, it 
went on in a cold not nearly so intense. The acid melt- 
ed slowly at 27.5°;, but it froze again at the same tem- 
perature, and took five days to melt in the temperature 
i 4 isis Chaptal, who manufactured this acid, _once 
seconde oe AB 2a These deaaie were psinitieecthine 
and consisted of flat hexahedral prisms, terminated by a 
six-sided pyramid. ‘They felt hotter than the surround- 
ing bodies, and melted on being, handled {.  Chaptal 
has observed, that sulphuric acid, in erder to crystal- 
lize, must not be too concentrated. This observation 
has been extended a good deal further by Mr Keir. He 
found that sulphuric acid, of the specific gravity of 


* Bergman, ii. 152. t Encyc. Method. Chim. i. 3.76. 
¢ Four. de Phys. Xxx. 473 
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¥.780, froze at 45°; butif it was either much more Chap.1¥. 


or much less concentrated, it Tqaptandp a much greater 
cold for congelation™. ... Ped ohh ie WUT Hak 


bot 


Sulphuric acid has.a very strong attraction ae water. Affinity for 


Teuiades found, that when exposed.to the atmosphere 
it attracted 6.25 times its own weight.. Mr Gould 
found, that 180 grains of acid, when exposed to the 
atmosphere, attracted 68 grains of water the first day, 
§8 the second, 39 the third, 23 the fourth, 18 the fifth, 
and at last only 5,:4, 3, 4, 3, &c... The 28th day. the 


augmentation was only half a grain}. .The -affinity 


therefore between sulphuric acid and.water,.as is the 
case in general with other substances, becomes weaker 
the nearer they approach to saturation. ..He does not 


specify the specific gravity. of his acid; but, as it only 


attracted 3.166 times its own.weight, it could not have 
een very concentrated. ) 
- The affinity between sulphuric a dnd water ies 
comes still more striking when these bodies are mixed 


together.. If four parts of sulphuric acid.and one part 


of ice, both at the temperature of 32°, be mixed toge- 
ther, thé ice melts instantly, and the temperature of the 
mixture becomes 212°. .On the other hand, if four 
parts of 1 ice and one part of acid, at 32°, be. mixed to- 
gether, the temperature sinks to,.about —4°. . The 
cause of this change of temperature has been already 
explained. When four parts of acid and one part of 
water are mixed together, the temperature of the mix. 
ture rises to about 300°}. The density of this compound 
of acid and water.is much gteater than the mean, Heat 


* Phil. Trans. Ixxvii. Part ii. + Ibid. 1684, 
t Fourcroy, ii. 65. 


water. 
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is also evolved when other proportions of acid and wae 
ter are mixed together, though not in so great quantity. 


Lavoisier and De la Place found, that when 2.625 lbs. | 


troy of sulphuric acid, of the specific gravity 1.87058, 
were mixed with 1.969 lbs. troy of water, as much ca- 
loric was evolved as melted 4.1226 lbs. troy of ice, or 
as much caloric as the acid and water would have given 
out had they been heated without mixture to 155.9°*. 

We have no reason to suppose that sulphuric acid, 
at the density of 2.000, is free from all mixture of wa- 
ter ; so far from that, we know for certain that it con- 
tains a considerable proportion; for when it is combi- 
ned with other bodies (barytes, for instance, or potass), 
there is a considerable quantity of water which remains 
behind, and does not enter into the combination. Now, 
is it possible to determine how much real acid and how 
much water are contained ina given quantity of acid of 
a given specific gravity? Attempts were made to an- 


swer this important question by Homberg, by Berg- _ 


man, by Wenzel, and by Wiegleb; but the differences 
between their determinations were too great to place 
any confidence in their accuracy. The subject has late- 
ly been resumed, and prosecuted with much industry 
and skill by Mr Kirwan, whose results may be consi- 
dered as approaching as nearly to perfect accuracy as 
the present state of the science admits. His method 
was as follows: He dissolved 86 grains of potass in wa- 
ter, and saturated it exactly with sulphuric acid of a 
given specific gravity (we shall suppose of 2.00), and 
diluted it with water till its specific gravity was 1.013. 
Forty-five grains of sulphat of potass, dissolved in 1017 


* Mem. Par. 1780, 
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ptains of distilled water, have the same specific gravity 
at the same temperature ; from whence it follows, that 
the proportion of salt in each was equal. But in the 
last solution the quantity of salt was _*_ of the whole; 


23. 604 
therefore the quantity of salt in the first was aa 


= 159.52 gts. Now of this weight 86 grains were 


alkali; the remainder therefore, which amounts to — 


70.52 grains, must be acid. But the quantity of acid 
employed was 79 grains; of this there were 8% grains, 
which did not enter into the combination, and which 
must have been pure water: 79 parts of acid, of the 
specific gravity 2, therefore contain at least 8.5 parts 
of water; and consequently 100 parts of it contain 
10.75 paits of water. It only remains now to consider 
how much water sulphat of potass contains. Mr Kir- 
wan thinks it contains none, because it loses no weight 
in any degree of heat below ignition, and even when 
exposed to a red heat for half an hour it hardly loses a 
grain, This is certainly sufficient to prove, at least, 
that it contains very little water ; and consequently we 
may conclude, with Mr Kirwan, that 100 parts of sul- 
phuric acid, of the specific gravity 2,000, are composed 
pretty nearly of 89.25 of pure acid and 10.75 of water. 

Since there is such a strong affinity between sulphu- 
ric acid and water, and since the density of the mixture 
is different from the mean density of the ingredients, it 
becomes a problem of the greatest importance to deter- 
mine how much of the strongest sulphuric acid that can 
be prepared exists in any given quantity of sulphuric 
acid of inferior specific gravity, and which consequently- 
consists of a determinate quantity of this strong acid di- 
luted with water. : 


Chap. IV. 
Veena, pone 
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This.pfoblem has been solved by Mr Kirwan*. ‘He 
took sulphniric acid of the specific gravity 2.000, which 
is the’ strongest that can be procuted; for his standard, 
and the point was to determine how much of this stan- 
dard acid existed ina ghee quantity of acid of inferior 


a. 4s ib ig 


density. 

He ‘concluded, from’ a’ number of experiments with 
sulphuric acid, of the specific gravities 1.8846, 1.8689; 
1.8042, 1.7¢00 (for he could not procure an acid of 
the specific gravity 2.000 at the temperature of 60°, in 
which his experiments ‘were performed), that when 
equal parts of standard acid and water are mixed} the 
density is increased by ,1-th part'of the whole mixture. 
Then, by applying a formula given by Mr Poujet t, 


* Trish Frans. iv. . 

+ Mr Poujet undertook the examination of the specific gravity of al- 
cohol mixed with different quantities of water. He took for his standard 
alcohol whose specific eran was 0. Brgdai at. ths temperature of 6: 5o7 5° 
cohol ee one of water, ‘the cane eight measures, of alcohol and ore of . 
water, and so on till the last contained only one measure of alcohol and 
nine of water. He took care that each of these mieasures should contain 
equal bulks, which he ascertained by weight, observing that a measure. of 
water was to a measure of alcohol as 1 to o. 8199. Thus 10000 grains of 
water and 8199 of alcohol formed a mixture containing equal bulks of 
each. From the specific gravity of each of these mixtures he discieaned 
how much they had diminished i in bulk in consequence of THRE RNS by 
the following method : 

Calling A the real specific gravity of any of the mixtures; B its spe- 
cific gravity found by calculation, supposing no diminution ‘of bulk ; 
n the number of measures composing the whole mass; 2 — x the number 
to which it is reduced in consequence of mutual penetration—it is evi- 
dent; since the increase of density does not diminish the weight of the 


B 
X#, or 


whole mass, that a Boz>a2—x XA. Therefore x = “= 
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he calculated, that ‘the increase of density, on mixing 
different quantities of standard acid yan water, was as 


isi 


in the following TasBLe: 


| t 


; - A—B A—B 
(making »=1) = Shai FA 


lume produced by the mixture. 


is therefore the diminution of vo- 


i 


The following ‘Tane contains the résult of Mr Poujet” $ experiments, - 
calculated according to that formula; the whole volume or x being =r. | 


a eae ed 
Diminution of 


Measures of | the whole vo- 
€ lume =1 by | By calculation. 
Water. | A Icohol. eapenieyar 
Pe i 9 0.0109 5 ie 0.0103 
f se Ow Hany: 0.0187 Pee AM, 
3 7 0.0242 | 0.02.42 
as 6 | 00268 | 0076 
ie 5 0.0288 | z 
6 4 0.0266 | 00276 3 
3 | 


It is evident, from this Table, that the diminution of the bullk of the 
mixture follows a regular progression. It is greatest when the measures 
of water and alcohol are equal, and diminishes as it approaches both ends 
of the series. Mr Poujet accounts for this by conceiving the alcohol te 
be dissolved in the water, which retains a part of it in its pores, or absorbs 
it. The quantity absorbed ought to be in the ratio of that of the solvent 
and of the body dissolyed, and each measure of water will retain a quian- 
tity of alcoholproportional to the number of measures of alcoliol in'the 
mixture, ‘Thus in a mixture formed of nine measures of alcohol and one 
of water, the water will contain a quantity of alcohol =93 in one of 
eight measures“of alcohol and two of water, the water will contain a 
quantity of alcohol = 8. Therefore the diminution of bulk in each tmhix- 
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Augmenta- 
tion of den- 
sity. 


| Number of | Number of 
parts of |parts of stan- 
water. dard acid. 


0.0252 
0.0479 
0.0679 
0.0856 
0.0699 
0.1119 
0.1233 


0.1279 
0.1319 
0.1333 


ture is in a ratio compounded of the measures of alcohol and water whick 
form it; in the Table in the preceding page, as 1X9, 2X8, 3X7, 4X6; 
&c. And in general, taking the diminution of bulk when the measures” 
of both liquids are equal for a constant quantity, and calling it c, calling 


‘the number of measures ”, the number of measures of alcohol x, the in- 


cr, ,s¢ of density or diminution ‘of bulk z3; we shall have c:2::—X— 
ca SRA an Ra a 
in —s* Xx, and z= oe X 2 «© — x*, or (making 2-=1) =4cx—4c x 

The diminution of bulk, calculated according to this formula, make 
the last column of the Table in this note. They correspond very well | 


- with experiment, while the measures of alcohol are more than those of 


water, but not when the reverse is the case. This Mr Poujet thinks is 
owing to the attraction which exists between the particles of water, 
and which, when the water is considerable compared with the alcohol, 
resists the union of the water with the alcohol. ! 


4Acn x—AcK® 


By the formula z TT eee? the quantity of alcohol of the 
standard may be determined in any mixture where the alcohol exceeds 
the water. ie 

Let the humber of measures, or the whole mass - == I 
The measures of alcohol mei) me ma ae Loses =x. 
The diminution of bulk at equal measures = =c 
The diminution of bulk of a mixture containing x 
measures of alcohol - - - - - DAcn—4cx® 
The specific gravity of water = = » =a 
The specific gravity of the alcohol - = = 


The specific gravity of the tnknown mixture =—y 


SULPHURIC. 


| 


By adding these augmentations to the specific gravity | Chap.IV. 
eee’ dened 


of the above mixture, found by calculation, and taking 
the mean for the intermediate quantities, he drew up a 
table of the quantity of acid of the density 2.00 con- 
tained in a-given weight of acid of inferior density, from 
2 to 1.4666, Sulphuric acid of this last density con- 
tains just 0.5 of sulphuric acid of 2. The quantity con- 


tained in acids of inferior densities was ascertained. 


from actual observation. He found by the first part of 


the table, that 100 parts of acid, of the specific gravity 


1.8472, contained 88.5 parts standard, consequently 
400 grains of this acid contain 354 grains standard. 
He took six portions of this acid, each containing 400 
grains, and added to them as much water as made them 
contain respectively 48, 46, 44, 425 40, 38 grains stan- 
dard. ‘The quantity of water to be added, in order to 
produce this effect, he found by the following method: 
Suppose x = the quantity of water to be added to 4oo 
parts of acid, that the mixture may contain 48 per cent. 


of standard acid. Then goo + #: 354:: 100: 48, and: 


consequently « = 337.5. After finding the specific 
gravity of these, the half of each was taken out, and as 
much water added ; and thus the specific gravities, cor- 


Then since the increase of density does not change the weight of the 


WY Geren A oe Ac ee 7 


Hence » = 05 —% fet / See eateaech Jon 
8cy 4cy 8cy 
a—ax-bhex 


— I—4cx 4c x? 
And making a=1, 6=0.8199, ¢—-0.0288 


0.1804 Ee : }\ 
x 0.5 — ae ee (a is 
0.2304 y O.1I52y 0.2304 y 
I —O.1801 x 


I~ T—pxljax 0.1152 %%,. See Trish Trans. iit 
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responding to 24, 23, 22, 21, 20, 19, were found. 
Then six more portions, of 400 grains each, were taken, 
of the specific gravity 1.8393, and the proper quantity 
of water added to make them contain 36, 34, 32, 30; 


28, 26 per cent. of standard. ‘Their specific gravities 


were‘found, the half of them taken out, and as much 
water added; and thus the specific gravity of 18, 17, 
16,15, 14, and 13 found. Care was taken, after every 
addition of water, to allow the ingredients sufficient time 
to unite. 
By multiplying the standard acid, as ascertained in 
this Table, by 0.8929, he obtained the quantity of real 
acid contained in sulphuric acid of different densities at 


the temperature of 60°. This may be seen in the fol. | 


lowing TABLE *.. 


100 Parts y Real 
Sp.Gravity. | Acid. 
r74998 Wh oa 
1.7629 | 72.32 
1-7519.4. 70:83 
| 1.97416 | 70.54-+ 
TE 2E | tee mae 
4.7208 | 68.475 
1.7104 | 647.86 
1.7000 | 66.96 
1.6899 | 66.07 
1.6800 | 65.18 
1.6701 | 64.28 
1.6602 | 63.39 
b 2.6502} G2ago 


roo Parts Real 
Sp. Gravity. Gre 


2.0000 | 89.29 
1.9859 | 88.39 
1-9719 | 847.50 
1:9579 | 86.61 
1-9439 | 85.7% 
1:9299 | 84.82 
1-9168 | 83.93 
L.go4l 83-04-F| 
1.8914 | $2.14 
18487 | 81.25 
| 4.8660 | 80.36 
1.8542 | 79-46 
1.8424 | 78.57 


1.8306-| 77.68 1.6404 | 61.61 
1.8288'| 46.79-+] 1.6312 | Go.4t 
1.80470 | 75-89 1.62149 | 59:82 
1.7959 | 75-— 1.6122 | 58.93 


t 


1.7849 | 74.18 | 1.6027 ' 


58.03 
* Nicholson’s Fournal, ili, 213. 


) 100 Parts 
Sp. Gravity. 


1.5932 
1.5840 
1.5748 
1.5656 
1.5504 
4.5473 
1.5335 
1.5292 
1.5202 
1.5112 
T.5022 
7.4933 
1.4844 
1.4755 
1.4666 
1.4427 
1.4189 
1.4099 
I.4010 
1.3875 
1.3768 
1.3663 
1.3586 
1.3473 
1.3300 
1.3254 
1.3149 


1.3102 


1.3056 


1.295 
1.2847 


1.2957 | 


ee) 
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Real ||_ 100 Parts 
Acid. |, Sp. Gravity. 
57-14 1.2668 
56.25 1.2589 
55-30-+] 1.2510 
54-40 1.2415 
53-57 I, 2320 
52.68 1.2210 
51.78 1.2101 
50.89 1.2009 
50.00 1,1918 
4g-11-+]] 1.1836 
48.21 1.1746 
Ps eo 1.1678 |. 
46.43 1.1614 
45°53 hea 
44.64 1.1398 
43°75 i ae a, 
42.804} 1.1208 
41.96 L.1129 
41.047 T.IOIL 
40.18 1.0955 | 
39-28 1.0896 
38-39 |]. 1.0833 
37+59 1.0786 
36.60 1.0725 
35-7 ll 1.0666 
34,82 1.0610 
33-93 1.0555 
33.03 1.0492 
32.14 I.0450 
31.25 1.0396 
Berea 1.0343 
29.46 | 


Sulphuric acid is not acted on by oxygen; but allthe Action on 


simple combustibles, except azot, decompose it. 


\ combuse 


Hy- tibles 


_ drogen gas has no effect upon it cold; but when both 
are passed through a porcelain tube, the decomposition 


Ba 
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is complete, water is formed, and sulphur deposited *. 
Phosphorus, especially when assisted by heat, gradually 
converts it into sulphurous acid, by abstracting part, of 
its oxygen. Charcoal does not act upon it unless as- 
sisted by heat; but at a high temperature, it abstracts 
part of its oxygen, and converts it into sulphurous acid ; 
at a red heat it converts it into sulphur. When sul- 
phur is heated in sulphuric acid, part of it combines 
and converts the acid into the sulphurous. 

Sulphuric acid oxidates zinc, iron, and manganese, 
even without the assistance of heat, especially when 
diluted. By the assistance of heat it oxidates silver, 
mercury, copper, antimony, bismuth, arsenic, tin, and 
tellurium. ‘ At.a boiling heat it oxidates lead, cobalt, 
nickel, molybdenum. It does not act upon gold, plati- 
hum, tungsten, nor titanium. 

When assisted by heat, it decomposes also some of 
the metallic oxides which contain the greatest quantity 
of oxygen} as red oxide of lead, black oxide of man- 
ganese. It decomposes likewise all the sulphurets and 
phosphurets which have an alkaline ar earthy basis. 

It unites readily with all the alkalies and earths ex- 
cept silica, and with most of the metallic oxides, and 
forms salts denominated sulphats. Thus the combina- 
tion of sulphuric acid and soda is called sudphat of soda ; 


the compound of sulphuric acid and lime, a - 
lime, and so on. 


It absorbs a very considerable quantity of nitrous gas, 
and acquires by that means a purplish colour. 


* Fourcroy, ii. 62. + Priestley, i. 389. 
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Its affinities are as follows: - Chap. IV. 


Barytes, Affinities, ' 

Strontian, 

Potass, 

Soda, 

Lime, 

Magnesia, 

Ammonia, 

Glucina, g 

Yttria, ; 

Alumina,’ 

Zirconia, 

| Metalic oxides. 
This is one of the most important of all the acids, 

not only to the chemist but to the manufacturer also; 

being employed to a very great extent in a variety of 

manufactures, especially in dyeing. 


SECT. II. 


ZR 


OF SULPHUROUS ACID. _ 


Surpuurous acip may be procured by the following pow form. 
process : Put into a glass retort two parts of sulphuric ¢¢ 
acid and one part of mercury, and apply the heat of a 
_ lamp: The mixture effervesces, and a gas issues from 
the beak of the retort, and may be received in glass jars 
filled with mercury, and standing in a mercurial trough. 
This gas is sudphurous acid. ‘ 
. | B 3 
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Though some of the properties of this acid must have | 


been known in the remotest ages, as it is always form- 
ed during the slow combustion of, sulphur, Stahl was 
the first chemist who examined it, and pointed out its 
peculiar nature. He gave it the name of phlogisticated 
sulphuric acid, from the supposition that it is a com- 


pound of sulphuric acid and phlogiston. His method of - 


procuring it was to burn sulphur at a low temperature, 
and expose to its flames cloth dipped in a solution of 
potass. By this method he obtained a combination of 
potass and sulphurous acid; for at a low temperature 
sulphur forms by combustion only sulphurous acid. 
Scheele pointed out, in 1771, a method of procuring 
sulphurous acid in quantities*. On Stahl’s salt he 
poured a quantity of tartarous acid, and then applied a 
gentle heat. The sulphurous acid is in this manner dis- 
placed, because its affinity for potass is not so strong as 
that of tartarous acid; and it comes over into the re- 
ceiver dissolved in water. Dr Priestley, in 1774, ob. 
tained it in the gaseous form, and examined its proper- 
ties while in a state of purity +. Berthollet published 
a dissertation on its formation, composition, and uses, 


in 1782 and 1789{; and in 1797 appeared a very com- 
plete dissertation on its combinations by Fourcroy and. 


. 


Vauquelin§. , | 

Sulphurous acid, in the state of gas, is colourless and 
invisible like common air. It is incapable of main- 
taining combustion; nor can animals breathe it with. 
out death. It has a strong and suffocating odour, pre- 


* Scheele, i. 43. t On Air, il. 295. 
-{ Mem. Par. 1782. Ann, de Chim ti. 54. 
§ Ann. de Chim, xxiv. 229. 


« 


an, 
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cisely the same with that exhaled by sulphur bursing 
with a blue flame: sulphur, by such a combustion, be- 
ing totally converted into sulphurous acid. Its speci- 
fic gravity, according to Bergman, is c.00246*; ac- 
cording to Lavoisier, 0.co2z51+. It is therefore some- 
what more than twice as heavy as air. One hundred 
cubic inches of it weigh nearly 63 grains. 

Like sulphuric acid, its component parts are sulphur 
and oxygen; but the proportiof of its oxygen is small- 
er. According to Fourcroy, it is composed of 

85 sulphur 
15 oxygen 


toot 


It is probably a compound of sulphuric acid and sul- 
phur: For it may be formed by heating together sul- 
phuric acid and sulphur ; and it is decomposed by al- 
most all substances which act upon sulphuric acid, 
which should not be the case if sulphuric acid were a 
compound of sulphurous acid and oxygen, as 1s com-~ 
monly supposed. : 

This acid reddens vegetable blues, and gradually de-~ 
stroys the greater number of them. It exercises this 
power on a great variety of vegetable and animal co- 
lours. Hence the use of the fumes of sulphur in bleach- 
ing wool and in whitening linen stained by means of 
fruits. : | 

Dr Priestley discovered, that when a strong heat is 
applied to this acid in close vessels, a quantity of sul- 
phur is precipitated, and the acid is converted into sul- 


* Bergman, ili. 343. + Lavoisier’s Chem, Appendix, 
} Fourcroy, it. 74. f 
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phuric *, | Berthollet obtained the same result: but 
Fourcroy and Vauquelin could not succeed +. 

According to Clouet and Monge, when this gas, in 
a state of condensation, is exposed to the temperature 
of —18°, it is condensed into a liguid f. 

Water absorbs this acid with avidity. According to 
Dr Priestley, 1600 grains of water, at the temperature 
54-5°, absorb’ 39.6 grains of this acid. Fourcroy, on 
the other hand, affirms, that water at 40° absorbs the’ 
third of its weight of sulphurous acid gas. Ice 


absorbs this gas very rapidly, and is instantly melted. — 


Water saturated with this gas, in which state it is 
known by the name of liguid sulphurous acid, or sulphu- 
rous acid, is of the specific gravity 1.0409]. It may 
be frozen without parting with any of the acid gas. 
When water, which has been saturated with this acid. 
at the freezing temperature, is exposed to the heat of 
65.25°, it is filled with a vast number of bubbles, which 
continually increase and rise to the surface. These 
bubbles are a part of the acid separating from it. It 
I. | 


When liquid sulphurous acid is exposed to atmosphe- 


freezes a few degrees below 32° 


ric air or to oxygen gas, it gradually combines with 
oxygen, and is converted into sulphuric acid. This 
change takes place more completely if the acid be com-_ 
bined with an alkali or earth, When a mixture of sul- 
phurous acid gas and oxygen gas is made to pass thro’ 


* On Air, il. 330. + Nicholson’s Fournal, i. 912 — 
} Fourcroy, ii. 74. oe & Ibid: pi97. . 

4 Berthollet, inn. de Chim. ii. 56. 

|| Feurcroy and Vauquelin, Nicholson’s Jourual, i. 313. 


® 
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a red hot porcelain tube, the two bodies combine, and 
sulphuric acid rs formed*, 

Of the simple combustibles, sulphur, phosphorus, 
and azot, have no action on it whatever ; hydrogen gas 
and charcoal do not alter it while cold, but at a red 


25. 
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Combus~ 
tibles. 


heat they decompose it completely : water or carbonic 


acid is formed, and sulphur deposited +. 

_ Sulphurous acid does not seem capable of oxidating 
or dissolving any of the metals except iron, zinc, and 
manganese, 

It combines with alkalies, earths, and metallic ox- 
ides, and forms salts known by the name of su/phites. 

Sulphuric acid absorbs this gas in considerable quan- 
tity. It acquires a yellowish brown colour, a pene- 
trating odour, and the property of smoking when ex- 


posed to the air. When this mixture is distilled, the 


first vapour which comes over, anid which is a compound 
of the two acids, crystallizes in long white prisms. 
This singular compound, formerly known by the name 
of glacial sulphuric acid, smokes in the air ; and when 
the atmosphere is moist, melts with effervescence. When 
thrown into water, it hisses like a red hot iron. It has 
the odour of sulphurous acid {. This curious compound, 
first mentioned by Kunkel, and afterwards by Bohn and 
by Neumann, attracted a great deal of the attention’ of 
chemists, who attempted to investigate the cause of its 
singular properties. The general opinion, in conse- 
quence of the experiments of Hellot, Wiegei, Meyer, 
and Gottling, was, that phlogiston, some how or other, 


See 
¢ 


* Priestley, ii. 332. Fourcroy, ii. 74, 
} Fourcroy and Vauquelin., 
} Fourcroy, ii. 73, 
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contributed to its production. Dolfusz* made a set of | 
experiments on it in 1784; from which he concluded 


that it was peculiar to sulphat of iron, by the distilla- 


tion of which it had been usually procured. These ex-~ 


periments were repeated and varied by Morveaut+; and 


this philosopher considered it as probable that the gla- 
cial acid is merely a sulphuric acid, totally deprived of 


moisture. Fourcroy has lately demonstrated, that it is 


a compound of sulphuric and sulphurous acids. 


The affinities of sulphurous acid, as farras they have 
been investigated, are as follows {: 
Barytes, 
Lime, 
Potass, 
Soda, 
Strontian, 
Magnesia, i 
Ammonia, 
Glucina, 
Alumina, 
Zirconia, 
Metallic oxides, iy 
Water. - gee 
————————— ob 
# Crell’s Annals, 1785, i. 438. fee 


+ Encxe. Method. Chim. i. 390. . 
} Fourcroy and Vauquelin, Nicholson’s Feurnal, ie 303. 
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Puosruoric acrp may be formed by setting fire toa noe 


quantity of phosphorus contained in a vessel filled with 
oxygert gas. The phosphorus burns with great rapidi- 
ty, and a great number of white flakes are deposited, 
whith are phosphoric acid ina state of purity. It may 
be obtained too by heating phosphorus under water 
till it melt, and then causing a stream of oxygen gas to 
pass through it by means of atube. In this case the 
acid as it forms combines with the water ; but the li- 
quid may be evaporated off by the application of heat, 
and then the acid remains behind in a state of purity. 
It may be procured also by distilling off nitric acid from 
phosphorus ; but the process is expensive, as the quan- 
tity of nitric acid required is considerable. _ | 
Phosphoric acid remained unknown till after the dis- 
covery of phosphorus. Boyle is perhaps the first che- 
mist who mentions it; but Margraff first examined its 
properties, and demonstrated it to be a peculiar acid. 
Its properties were afterwards more completely investi- 
gated by Bergman, Scheele, Lavoisier, Pearson, Four- 
croy and Vauquelin, and several other distinguished 
chemists. 4 


‘Lavoisier first proved that it is composed of phospho- 


History. 


rus and oxygen. From his experiments it follows, that » 


it is composed of about 39 phosphorus 
| 61 oxygen 


O90 


28 


Book HH. 
PRR ung 


Properties, 


Action of 
heat, 


Water, 


ACIDS. 


Phosphoric acid, when pure, is solid, colourless, and 
transparent. It reddens vegetable blues ; it has no 
smell; its taste is very acid, but it does not destroy the 
texture of organic bodies, 

- When exposed to the open air, it soon attracts mois- 
ture, and deliquesces into a thick oily-like liquid, in 
which state it is usually kept by chemists. When ex- 
posed to the fire in a platinum crucible, its water gra- 
dually evaporates, and leaves it in the state of a trans- 
parent jelly. If the heat be increased it boils and bub- 
bles up, owing to the separation of the remainder of its 
water accompanied with a small portion of acid. At 
a red heat it remains in the form ofa transparent lis 
guid, and when cooled assumes the form of the purest 
crystal. In this state it is known by the name of 
phosphoric glass. This glass is merely phosphoric acid: 
totally deprived of water. It has an acid taste, is so- 
luble in water, and deliquesces when exposed to the 
air. i LH i 3 

The specific gravity of this acid, in a state of dry- 
ness, is 2.684*; in the state of glass, 2.85164; in the 
state of deliquescence, 1.417]. Ss 

This acid is very -soluble in water. When in the 
state of white flakes, it dissolves with a hissing noise si- 
milar to that made by red hot iron plunged into water. 
When in the state of glassit dissolves much more slowly, 
The heat evolved during the combination of this acid 
and water is much inferior to that evolved when sul- 
phuric acid enters into a similar combination. Phos- 


* Bergman’s Sciagraphia, p. 20. Eng). Transl. 
} Hassenfratz, ana. de Chim, xxviii. 11, 
t Encyc, Method, Chim, t. 221, 
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phoric acid obtained by deliquescence, when mixed with 
an equal quantity of distilled water, acquired so little 
heat as to raise the thermometer only one degree, as 
Mr Sage observed. Mr Lavoisier raised the thermo- 
meter from 50° to 63° by mixing phosphoric acid boil- 


ed to the consistence of a syrup with an equal quantity : 


of water; and from 50° to 104° when the acid was as 
thick as turpentine*. 

Oxygen gas has no action on phosphoric acid, what- 
ever be the temperature. ‘Neither is it decomposed or 
altered by any of the simple combustibles, if we except 
charcoal}; which, though it has no action on it while 
cold, at a red heat decomposes it completely ; carbonic 
acid is formed, and phosphorus sublimed. This is the 
common process for obtaining phosphorus. 

This acid is incapable of combining with metals; 
but when in a liquid state, it is capable of oxidating 


some of them, especially when assisted by heat; at the 


same time hydrogen gas is emitted. Hence we see that 
the oxidation is owing to the decomposition of water. 
Phosphoric acid is capable of oxidating iron, tin, lead, 
zinc, antimony, bismuth, manganese. When fused with 
several of these metals, as tin, iron, and zinc, it is con- 


verted into phosphorus; a proof that they have a strong~ 


er affinity for oxygen. : 
It does not act upon gold, platinum, silver, copper, 
mercury, arsenic, cobalt, nickel. It appears, however, 
to have some action on gold in the dry way, as it is 
called; for when fused with gold-leaf it assumes a purple 
colour; a proof that the gold has been oxidated. 
Pea 8 ES ERR RE SI 


*® Keir’s Dictionary. © 
+ And perhaps also hydrogen; but the experiment has not been made. 
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Phosphoric acid combines with alkalies, earths, and 


rn : x : =i ‘ 
Phosphats, metallic oxides, and forms with them salts known by 


Affinities, 


History. 


the name of phosphats. 

_ Its affinities are as follows : 
Barytes, 
Strontian, 
Lime, 

- Potass, © 
Soda, 
Ammonia, 
Magnesia, 
Glucina, 
Alumina, 
Zirconia, 
Metallic oxides, 

‘ Silica. 

This acid is too expensive to be brought into com- 
mon use. If it could be procured at. a cheap rate, it 
might be employed with advantage, not only in several 
important chemical manufactures, but also in medicine, 
and perhaps even for the purposes of domestic economy. 


SECT. IV. 


OF PHOSPHOROUS ACID. 


"Tue acid obtained by the burning of phosphorus dif- 
fers according to the rapidity of the combustion ; or, 
which is the same thing, according to the temperature 
in which the process is conducted. When burnt in 


PHOSPHOROUS. 


‘oxygen gas, in which case the temperature is the high- 
est possible, the product is phosphoric acid, which con- 
tains a maximum of oxygen: When allowed to burn 
gradually, at the common temperature of the air, the 
product is phosphorous acid, which contains a minimum 
_of oxygen. The difference between these two acids had 
been remarked by Sage, by Proust, and by Morveau; 
but it was Lavoisier who first, in 1777, demonstrated 
that they form different compounds with other bodies, 
and that the difference between them is owing to the 
different proportions of oxygen which they contain *. 
Phosphorous acid is prepared by exposing phospho- 
rus during some weeks to the ordinary temperature of 
the atmosphere, even in winter ; when the phosphorus 
undergoes a slow combustion, and is gradually changed 
into a liquid acid. For this purpose, it is usual to put 


small pieces of phosphorus on the inclined side of a glass. 


funnel, through which the liquor which is formed drops 
into the bottle placed 'to receive it. From one ounce 
of phosphorus about three ounces of acid liquor may be 
thus prepared. It was called phlogisticated phosphoric 
acid by Morveau, from the supposition that it is a com- 
pound of phosphoric acid and phlogiston. 

Phosphorous acid, thus prepared, is a viscid liquid, 
of different degrees of consistence, adhering like oil to 
the sides of the glass vessel in which it is contained. It 
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emits the smell of garlic, especially when heated. Its — 


taste is acid like that of phosphoric acid, and it produ- 
ces the same effect upon vegetable colours. Its specific 
gravity has not been determined. 


It combines with water in every proportion; but it - 


~#* Mem. Par. 1777. 
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cannot, like phosphoric acid, be obtained in a concrete 
state. } 
- When heated, part of the water which it contains is 


_ at first evaporated ; then large bubbles of air rise to the | 


surface, there they break, and emit a dense white 


‘smoke, or even take fire if the experiment bé perform- 


ed in an open vessel. The emission of these bubbles of 
phosphorated hydrogen gas continues for a long time: 
when the process is finished, the acid which remains is 
no longer phosphorous, but phosphoric acid. These 
phenomena would lead one to suspect that phosphorous 
acid is not, as has been hitherto supposed, a compound 
of phosphorus and oxygen; but that it is phosphoric 
acid saturated with phosphorated hydrogen gas. 

This acid is converted into phosphoric acid by expo- 


‘gure to air or oxygen gas. The process is exceedingly 


slow, and the conversion is never complete. It suc- 
ceeds better when the acid is diluted with a great pro~ 
portion of water * 

Phosphorous acid is not acted upon by any of the 
simple combustibles except charcoal, and perhaps also 
hydrogen. Charcoal decomposes it at a red heat as well 
as phosphoric acid. The products are carbonic acid 


and phosphorus. 


Its action on metals is exactly similar to that of thie. 


phoric acid, excepting only that the hydrogen gas evol- 
ved during the oxidation of the metals rite a fetid smell, 
and holds phosphorus in solution. . 
It combines with alkalies, earths, and metallic oxides, 
and forms compounds distinguished by the name of 
phosphites. 


\ 


* Fourcroy, ii. 55. 
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Sulphuric acid produces no change upon it while 
told ; but at a boiling heat it parts with some of its 
oxygen, and the phosphorous acid is converted into 
phosphoric acid. Nitric acid also, when assisted by 
heat, converts it readily into phosphoric acid. This fur- 
nishes us with by far the best process for obtaining 
phosphoric acid at present known. Mix phosphorous 
acid, obtained by slow combustion, with one-eighth of 
its weight of nitric acid of the specific gravity 1.3, and 


distil. The nitric acid is decomposed, and pure phos- . 
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phoric acid remains behind, For this process we are 


indebted to Fourcroy *: 

The affinities of phosphorous acid, as ascertained by 
Bergman, Fourcroy, and Vauquelin, observe the fol- 
lowing order: ) | 

Lime, 
Barytes, 
Strontian, 
Potass, 
Soda, 
Ammonia, ‘ 
Glucina, 
Alumina, 
Zirconia, 
_ Metallic oxides. 
This acid has not hitherto been put to any use. 
a 


* Fourcroy, ii, 86. 
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SECT. V. 


OF CARBONIC ACID, 


Carsonre ACID being @ compound of carbon and oxy- 


gen, may be formed by burning charcoal; but as it ex- 


ists in great abundance ready formed, it is not necessary 
to have recourse to that expedient. Af? that is neces= 
sary is to dilute with water a quantity of chalk, which 
is.a compound of carbonic acid and lime, and to pour 
upon it sulphuric acid. An effervescence ensues, car- 
bonic acid is evolved in the state of gas, and may be re- 
ceived in the usual manner. cs 

As the rapid progress of chemistry during the latter 
part of the 18th century was in a great measure owing 
to the discovery of this acid, it may be worth while to 
trace the history of it somewhat particularly. 

Paracelsus and Van Helmont were acquainted with 
the fact, that air is extricated from solid bodies during 
certain processes, and the latter gave to air thus pro- 
duced the name of gas. Boyle called these kinds of 
air artificial airs, and suspected that they might be dif- 
ferent from the air of the atmosphere. Hales ascertain- 
ed the quantity: of air that could be extricated from a 
great variety of bodies, and shewed that it formed an 
essential part of their composition. Dr Black proved, 
that the substances then called lime, magnesia, and alka- 
lies, are compounds, consisting of a peculiar species of 
air, and pure lime, magnesia, and alkali. To this spe- 
cies of air he gave the name of fixed air, because it ex- 


CAPR BONIC,. 


was afterwards investigated by Dr Priestley, and a great” 
number of its properties ascertained. From these pro- 
perties Mr Keir* first concluded that it was an acid; 

and this opinion was soon confirmed by the experiments 
of Bergman, Fontana, &c. Dr Priestley at first sus- 
pected that this acid entered as an element into the com- 
position of atmospherical air; and Bergman, adopting 
the ‘same opinion, gave it the name of aerial acid. Mr 

Bewdly called it mephitic acid, because it could not be 
respired without occasioning death; and this name was 
also adopted by Morveau. Mr Keir called it calcareous 
acid; and at last Mr Lavoisier, after discovering its com- 
position, gave it the name of carbonic acid gas. 

The opinions of chemists concerning the composition 
of carbonic acid have undergone as many revolutions as 
its name. Dr Priestley and Bergman seem at first to 
have considered it as an element; and several celebrated 
chemists maintained that it was the acidifying prin- 
ciple. Afterwards it was discovered to be 2 compound, 
and that oxygen gas was one of its component parts. 
Upoii this discovery the prevalent opinion of chemists 
was, that it consisted of oxygen and phlogiston; and 
when hydrogen and phlogiston came (according to Mr 
. Kirwan’s theory) to signify the same thing, it was of 


course maintained that carbonic .acid was composed of 


oxygen and hydrogen * and though Mr Lavoisier de- 
monstrated, that it was formed by the combination of 
carbon and oxygen, this did not prevent the old theory 
from being maintained; because carbon was itself con- 
sidered as a compound, into which a very great quan- 


* Keir’s Macquer, art. Air. 
C2 . 
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tity of hydrogen entered. But after Mr Lavoisier had 
demonstrated, that the weight of the carbonic acid pro- 
duced was precisely equal to the charcoal and oxygen 
employed ; after Mr Cavendish had discovered that 
oxygen and hydrogen when combined did not form car- 
bonic acid, but water—it was no longer possible to hesi- 
tate that this acid was composed of carbon and oxygen. 
Accordingly all farther dispute about it seems now at an 
end. At. any rate, as we have already examined the 
objections that have been made to this conclusion, it 
would be improper to enter upon them here. 

If any thing was still wanting to put this conclu- 
sion beyond the reach of doubt, it was to decompound 
carbonic acid, and thus to exhibit its component parts 
by analysis as well as synthesis. This has been actually 
done by the ingenious Mr Tennant. Into a tube of glass 
he introduced a bit of phosphorus and some carbonat 
of lime. He then sealed the tube hermetically, and 
applied heat. Phosphat of lime was formed, and a 
quantity of charcoal deposited. Now phosphat of lime ~ 
is composed of phosphoric acid and lime;-and phos- 
phoric acid is composed of phosphorus and oxygen. 
The substances introduced into the tube wete phospho- 
rus, lime, and carbonic acid; and the substances found 
in it were phosphorus, lime, oxygen, and charcoal. The 
carbonic acid, therefore, must have been decomposed, 
and it must have consisted of oxygen and charcoal, 
This experiment was repeated by Dr Pearson, who 
ascertained that the weiyht of the oxygen and charcoal 
were together equal to that of the carbonic acid which 
had been introduced; and in order to shew that it was 
the carbonic acid which had been decomposed, he in- 
troduced pure lime and phosphorus; and instead of 


Priestley §, Bergman |], and Lavoisier]. Valuable dis- 


and elastic like common air. It extinguishes a candle, | 


CARBONIC. 


obtaining phosphat of lime and carbon, he got nothing 
but phophuret of lime. These experiments * were also 
confirmed by Messrs Fourcroy, Vauquelin, Sylvestre, and 
Broigniatt +. 

For the investigation of the properties of carbonic 
acid we are chiefly indebted to the labours of Cavendisht, 


sertations on it were also published by Macbride**, 
Lane+}, Jacquin{{, Landriani §j, Fontana, and many 
other distinguished chemists. 

Carbonic acid, when in the state of gas, is invisible 


and is unfit for respiration. It has no smell. 
Its specific gravity is about 0.0018 ||]; but this varies 


according to its dryness or moisture J. 


It reddens the tincture of turnsol, but no other ve- 
getable colour *-. 


% Ann. de Chim. xiii. 31% 

+ Count Mussin-Puschkin having boiled a solution of carbonat of potass 
on purified phosphorus, obtained charcoal. This he considered as an in- 
stance of the decomposition of carbonic acid, and as a confirmation of the 
experiments related in the text. See Ann. de Chim. xxv. 105. 


t Phil, Trans. 1766, lvi. 141. § Priestley, i. 43. 
|] Opesc. i, I, § Mem, Par. 1776. 
** Experimental Essays, 1764. tt Priestley, i. 5. 


tt Examen. Chem, Doct, Meyer, de Acido Pingui et Slackiane’ de Acre 
Fixo, 1769. 

§§ Crell’s Aanals, 1785. ii, 139. 

j || Bergman, i. 9. . 

qq It is usually about twice as a hea ty as common air, Hence it may 
be poured from one vessel into another. When poured from a wide 
‘mouthed jar upon a burning candle, it extinguishes 4 it like water. 

y- Bergman, i. 9 | 
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Atmospheric air is supposed to contain about ~t5 
part of this gas * ) 

Carbonic dials gas is dilated by heat, but not - other. 
wise alterated by it. 

Water absorbs it gradually when allowed to remain 
long in contact with it. The rapidity of the absorption, 
as Mr Lane first discovered, is much increased by agita- 
tion. At the temperature of 41° water absorbs its own 
bulk of this gas. The specific gravity of water saturated 
with it is r.cors. ‘This water, at the temperature of 
35°, has little tastes; but if it be left a few hours in the 
temperature of 88°, it assumes an agreeable acidity, and 
a sparkling appearance +. 

Ice absorbs no carbonic acid; and if water containing 
it be frozen, the whole separates in the act of freezing. 
This gas also separates from water at the boiling tem~- 
perature §. 

By means of artificial pressure, the quantity of this 
gas absorbed and condensed by water is much increased. 
Some of the aerated alkaline water, prepared in Lon- 


don as a medicine, is said to contain about thrice its 


1 


volume of carbonic acid gas, 

When this liquid carbonic acid is left exposed to the 
air in an open vessel, the acid soon makes its escape in 
the form of gas, and leaves the water in a state of 
purity. This is owing to its aflinity for common air; 


—_— 


* At least near the surface of the earth, Lamanon, Mongez, and the. 
other unfortunate philosophers. who accompanied La Perouse in his last 
voyage, have rendered it not improbable that at great heights the quan- 
tity of this gas is much smaller. ‘They could detect none in the atmos- 
phere at the summit of the Peak of Teneriffe.—See Lamanon’s Memoir 
at the end of La Perouse’s Voyage. 

t Bergman, i. 9. t Pyenley:} i, 120, Ibid. 
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which is so strong, that air, as Welter observed, is 
‘capable of abstracting it from water *. Bergman left a 
bottle filled with carbonic acid gas uncorked, and found 
that in a few days it contained nothing but common 
air. i a 


Carbonic acid is not acted upon by oxygen, nor is it 


altered by any of the simple combustibles or metals, | 


Charcoal indeed absorbs it, but it gives it out again un- 
changed. From the experiments of Rouppe and Van 
Noorden, it appears that this absorption is exceedingly 
rapid, provided the charcoal be sufficiently freed from 
air, by allowing it to cool from a red heat in a vacuum. 
They found that charcoal is capable of absorbing rather 
more than fourteen times its bulk of carbonic acid gas +. 

Phosphorus is insoluble in carbonic acid gast. But 
phosphorus is capable of decomposing this acid by com- 
pound affinity, when assisted by a sufficient heat, as 
has been demonstrated by Tennant and Pearson. Iron 
also and zinc, and several other metals, are capable of 


producing the same effect, as has been discovered by ° 


Priestley and Cruickshank. In the first case the phos- 
phorus is partly acidified, partly combined with lime, 
and charcoal is deposited : in the second, the metals are 
oxidated, and gaseous oxide of carbon evolved §. 

When carbonic acid is mixed with sulphurated, phos- 
phorated or carbonated hydrogen gas, it renders them 


~ 


% Ann. de Chim. iii, 91. + Ibid. xxxii. 11, 

¢ Fourcroy and Vauquelin. Ibid, xxi. 205. 

§ In these experiments the phosphorus or the metals are mixed wit 
carbonat of lime. The first has been described in the present Section ; 
the second in the last Chapter, when treating of the gaseous oxide of 
carbon, | 
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less combustible, but produces no farther sensible 
change. | ers 

This acid is capable of combining with alkalies, and 
with several of the earths and metallic oxides, and 


forms with them salts, distinguished by the name of 


Affinities, 


carbonats. All the earthy carbonats are insoluble in 
water. Hence the reason that carbonic acid renders 
lime water, barytic water, and strontian water turbid. 
The earth held in solution in these waters combines 
rapidly with the carbonic acid, which is of course ab- 
sorbed, if in the state of gas, while the carbonat formed 
precipitates slowly in the form of a white powder. 
This occasions the milkiness which immediately ensues. 
As carbonic acid is the only gas not instantaneously 


absorbable by water, which renders lime water, or ba- 


rytic or strontian water, turbid; its presence may be 
always ascertained by means of these liquids. As it is 
completely absorbed by them, it may be easily separated 
by them from other gases with which it may be mixed, 
and its quantity ascertained by the diminution of volume 
which the residuum of gas has undergone. 
The affinities of carbonic acid, as far as they have 

been ascertained, observe the following order : 

Barytes, 

Strontian, 

Lime. 

Potass, 

Soda, 

Magnesia, 

Ammonia, 

Glucina, 

Zirconia, 

Metallic oxides. 


NITRIC. 


From the experiments of Saussure, it appears that © 


earbonic acid does not combine with alumina *. 

Water containing a little soda, and supersaturated 
with carbonic acid, has been employed with much ad- 
vantage under the name of aerated alkaline water, as a 
palliative in cases of urinary calculus, 


» 
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Nirare acrp is generally obtained in large manufac- Preparas 


tories by distilling a mixture of nitre and clay; but 
the acid procured by this process is weak and impure. 
Chemists generally prepare it by distilling three parts 
of nitre and one of sulphuric acid ina glass retort. 
This method was first used by Glauber. The neck of 
the retort must be luted into a receiver, ‘from which 
there passes a glass tube into a bottle with two mouths, 
containing a little water, and furnished with a tube of 
safety{. From the other mouth of this bottle there 


* Four. de Phys. lii. 280. 


; A tube of safety isa tube open at its upper end, and having its lower | 


end plunged in water. The water prevents any communication between 
the external air and the inside of the apparatus. If a vacuum happens 
to be formed within the vessels, the external air reaches down through 
the tube and prevents any injury to the vessels. On the other hand, if 


_ air is generated in the vessels, it forces the water up the tube, thé height — 


of which becomes thus the measure of the elasticity of the air in the ves- 


sels, By this contrivance the apparatus is in no danger of being broken, 


which otherwise might happen. 


tion. 
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passes a tube into a pneumatic apparatus to collect the 


gas which is evolved during the process. The appara- 


tus is represented in fig. g. The retort is to be heated 
gradually almost to redness. The nitric acid comes 
over and is condensed in the receiver, while the coms 
mon air of the vessels, and a quantity of oxygen gas 
which is evolved, especially towards the end of the pro- 
eess, passes into the pneumatic apparatus, and the wa- 
ter in the bottles is impregnated with some acid which 
is not condensed in the receiver. 

The acid, thus obtained, is of a yellow Colley and : 
almost always contains muriatic and sometimes sulphu- 
rous acid. These may be removed by distilling it 
over again with a moderate heat, and changing the re. 


ceiver after the first portion, which contains all the fo- 


reion acids, has passed. It still contains a quantity of 
nitrous gas, to which it owes its colour and the red 
fumes which it exhales. This gas may also be expel. 


led by the application of heat. Pure tric acid re- 


mains behind, transparent and colourless, like water. 
It seems to have been first obtained in a separate 
state by Raymond Lully, who was born at Majorca 
in 1235. He procured it by distilling a mixture of 
nitre and clay. Basil Valentine, who lived in the. 
15th century, describes the process minutely, and calls 
the acid water of nitre. It was afterwards denomina- 
ted agua fortis and spirit of nitre. The name nitric 
acid was first given it in 1787 by the French chemists. 
Nitric acid 1s one of the most important instruments 
of analysis which the chemist posseses ; nor is it of in 
ferior consequence when considered. in a political or 
commercial view, as it forms one of the most essential | 
ingredients of gunpowder. Its nature and composie 
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tion accordingly have long occupied the attention of Chap. IV. 


philosophers. Let us endeavour to trace the vari- 
ous steps by which jts component parts were disco- 
vered. 

As nitre is often produced upon the eae of the 
earth, and never except in places which have a commu- 
nication with atmospheric air, it was natural to suppose 
that air, or some part of the air, entered into the com- 


position of nitric acid. Mayow having observed, that. 


nitre and atmospherical air were both possessed of the 
property of giving a red colour to the blood, and that 
air was deprived of this property by combustion and 
respiration—concluded, that nitre contained that part 
| of the air which supported combustion, and was necessary 
Sor respiration. 

Dr Hales, by applying heat to nitric acid, and what 
he called Walton mineral, obtained a quantity of air 
possessed of singular properties. When atmospheri- 
cal air was let into the,jar which contained it, a reddish 
turbid fume appeared, a quantity of air was absorbed, 
and the remainder became transparent again*. Dr 
Priestley discovered, that this air could only be obtain- 
ed from nitric+ acid; and therefore called it nitrous 
air. He found, that when this gas was mixed with 
oxygen gas, nitrous acid was reproduced. Here, then, 
we find that oxygen is a part of the nitric acid, and con- 
sequently that Mayow’s affirmation is verified. : 

Dr Priestley, however, explained this fact in a diffe. 
rent manner. According to him, nitrous gas is com. 

' : 


* Veget. Statics, ii. 284. , 


+ Or nitrous acid; for at the period of Dr Priestley’s ri (1772) 
they were not accurately distinguished. 


44 


Book HH. 
remem, emma! 


ACIDS. 


posed of nitrous acid and phlogiston. When oxygen 
is added, it separates this phlogiston, and the acid of 
course is precipitated. This hypothesis was adopted 
by Macquer and Fontana; and these three philosophers 
endeavoured to support it with their usual ingenuity. 
But there was one difficulty which they were unable to 
surmount. When the two gases are mixed in proper 
ptoportions, almost the whole assumes the form of ni- 
trous acid; and the small residuum (-3,th part), in all 
probability, or rather certainly, depends on some acci- 
dental impurity in the oxygen gas. What then becomes 


of the oxygen and phlogiston? Dr Priestley supposed 


that they formed carbonic acid gas; but Mr Cavendish 
proved, that when proper precautions are taken, no 
such acid appears *. | | | 

Dr Priestley had procured his nitrous gas by dissol- 
ving metals in nitric acid; during the solution of which 


a great deal of nitrous gas escapes. He supposed that 


nitrous gas contained phlogiston, because the metal was 
oxidated (and consequently, according to the then re- 
ceived theory, must have lost phlogiston) during its for- 
mation. Mr Lavoisier proved, that this supposition: was 
ill-founded, by the following” celebrated experiment f. 

To 945 grains of nitric acid (specific gravity 1.316) he 
added 1104 grains of mercury. During the solution 
23.234 cubic inches of nitrous gas were produced. He 
then distilled the salt (oxide of mercury) which had 
been formed to dryness. As soon as it became red hot 
it emitted oxygen gas, and continued to do so till almost 
the whole of the mercury was revived: The quantity. 
of oxygen emitted was 287.742 cubic inches. All that 


* Phil. Trans. 1784. ~ + Mew, Par. 1776, p.673. 
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had happened, therefore, during the solution of the mer= Chap. IV. 
aad happened, therefore, during : ' 


cury, was the separation of the acid into two parts; 
nitrous gas which flew off, and oxygen which united 
with the metal. ! 

Mr Lavoisier concluded, therefore, that the whole of 
the nitrous gas was derived from the nitric acid; that 
nitric acid is composed of oxygen and nitrous gas ; and 
that the proportions: are nearly 64 parts by weight of 
nitrous gas, and 36 of oxygen gas. | 

But there was one difficulty which Mr Lavoisier ac- 


knowledged he could not remove. The quantity of 


oxygen obtained by decomposing nitric acid was often 
much greater than what was necessary to saturate the 
nitrous gas. Mr De Morveau attempted to account 
for this; but without success*. Nitrous gas itself was 
evidently a compound: but the difficulty was to disco- 
ver the ingredients. Mr Lavoisier concluded, from an 
experiment made by decomposing nitre by means of 
charcoal, that it contained azot; and several of Dr 
Priestley’s experiments led to the same result. “But 
_ what was the other ingredient? 

Mr Cavendish had observed, while he was making 
experiments on the composition of water, that some ni- 
tric acid was formed during the combustion of oxygen 
and hydrogen gas, and that its quantity was increased 


by adding a little azot to the two gases before the ex- | 


plosion. Hence he concluded, that the formation of the 
acid was owing to the accidental presence of azotic gas, 
To verify this conjecture, he passed an electrical shock 


through a quantity of common air inclosed in a glass | 


tube: the air was diminished, and’ some nitric acid 


eeepc nspne thet sensed neattog ed Ralaomer sites mrecmereteersiescivapteeeag-e ratchet rere 
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formed. He repeated the experiment, by mixing to- 
gether oxygen and azotic gas; and found, that when 
they bore a certain proportion to each other they were 
totally convertible into nitric acid. In one experiment 
the proportion of azot to oxygen (in bulk) was as 416 


to 914; in another, as 1920 to 4860 * 


These experiments were immediately repeated by 
Messrs Van Marum and Van Troostwyk, and with near- 
The most convenient method of ‘performing them is 
the following: Take a glass tube, the diameter of which 


- is about the sixth part of an inch, through the cork 


that shuts one end of which let a small metallic conduc- 
tor pass with a ball at each end. Fill this tube with 
mercury, and plunge its open end into a bason of mere. 
cury: then put into it a mixture of 0.13 of azotic and 
0.87 of oxygen gas, till it occupies three inches of the 
tube ; and introduce a solution of potass till it fill half 
an inch more. Then, by means of the conductor, make 
electrical explosions (from a very powerful machine) 
to pass through the tube till the air is as much diminish- 
ed as possible. Part of the potass will be found con- 
verted intonitre. Mr Cavendish actually saturated the 
potass with this acid. Mr Van Marum did not, though 
a good deal more gas had disappeared than in the expe- 
riments of Mr Cavendish. This difference evidently 
depends on the quantity of potass contained im a given 
weight of the solution. The solution which Mr Wan 
Marum: used was no doubt stronger than on which 
Mr Cavendish employed. : ; 

Dr Priestley had observed several years before these 


— ® Phil, Trans. 1783. 
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éxperiments were made, that atmospherical air was di- 


minished by the electric spark, and that during the di- 
minution the infusion of turnsole became red; but he 
concluded merely that he had precipitated the acid of 
the air. Landriani, who thought, on the contrary, that 
carbonic acid gas was formed, enounced the alteration 
_ of hme-water by it as a proof of his opinion. It was 
to refute this notion that Mr Cavendish undertook his 
experiments. He has since that time repeated them 
with the same success *, 

It cannot be doubted, then, that nitric acid is compo- 
sed of azot and oxygen; conseguently nitrous gas is al- 
su composed of the same ingredients. And as nitrous 
gas absorbs oxygen, even from common air, and forms 
with it nitric acid, it is evident that nitric acid contains 
more oxygen than nitrous gas. But it is exceedingly 
difficult to ascertain the exact proportions of the com- 
ponent parts of this acid. Lavoisier concluded, from 
his experiments on the decomposition of nitre by char- 
coal, that nitric acid is composed of one part of azot 
_and four parts of oxygen}. But Davy has shown, that 
this decomposition is more complicated than had been 
supposed; and that Lavoisier’s experiments by no means 
warrant the conclusion which he drew from them f. 
€avendish, on the other hand, concluded, from his ex- 
periments, that the acid which he formed, by combi- 
ning together azot and oxygen by means of electricity, 
is composed of one part of azot and 2.346 of oxygen §. 
With this result the late experiments of Mr Davy cor- 
respond very nearly. He formed his standard acid by 


eae ————— 


* Phil, Trans. 1788. + Mem. de Sav. Etrang. xi. 226, 
t Davy’s Researches, Ps 44s § Pail. Trans, lxxviii, 276. 
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combining together known quantities of nitrous gas and 
oxygen. According to him, 100 parts of pure nitric | 
acid are composed of 29.5 azot 
70.5 oxygen 


100.0* 


This, in all probability, does not differ much from 
the truth. If there be an error, the proportion of oxy- 
gen is under-rated; for Mr Davy’s standard acid cer- 
tainly contained nitrous gas combined with it, the pro- 
portion of which it was impossible to ascertain ex- 
actly. ! | 

Nitric acid is liquid, colourless, and transparent; but 
the affinity between its component parts is so weak, 
that the action of light is sufficient to drive off a part 


of its oxygen in the form of gas; and thus, by convert- 


ing it partly into nitrous gas, to make it assume a yel-« 
low colour. Its taste 1s exceedingly acid and peculiar. 
Tt is very corrosive, and tinges the skin of a yellow 
colour, which does not disappear till the epidermis 
comes off. It is constantly emitting white fumes which 
have an acrid disagreeable odour. 

It has a strong affinity for water, and has never yet 
been obtained except mixed with that liquid. When 
concentrated, it attracts moisture from the atmosphere, 
but not so powerfully as sulphuric acid. It also pro- 
duces heat when mixed with water, owing evidently to 
the concentration of the water. 

The specific gravity of the strongest nitric acid that | 
can be procured is, according to Rouelle, 1.583; but 


* Davy’s Researches, p. 11, 
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-at the temperature of 60°, Mr Kirwan could not pro 
eure it stronger than 1.5543. 

But as this liquid acid is a compound of two ingre- 
dients, namely, pure nitric acid and water, it becomes 
an object of the greatest consequence to ascertain the 
proportion of each of these parts. This problem has 
lately occupied the attention of Mr Kirwan, who has 
endeavoured to solve it in the following manner. 

He dried a quantity of crystallized carbonat of soda 
in a red heat, and dissolved it in water, in such a pro- 
portion that 367 grains of the solution contained 50.05 
of alkalis He saturated 367 grains of this solution 
with 14% grains of nitric acid, the specific gravity of 
which was 1.2754, and which he ascertained to contain 


45.7 per cent. of acid, of the specific gravity 1.5543, 


chosen by him as a standard. “The carbonic acid driven 
off amounted to 14 grains. On adding 939 grains of 
water, the specific gravity of the solution, at the tem-~ 
perature of 58.5°,, was 1.0401. By comparing this 
with a solution of nitrat of soda, of the same density, 
precisely in the manner described formerly under sul- 
phuric acid, he found, that the salt contained in it 
amounted to Ce ee of the whole: There was an ex. 


16.901 


cess of acid of about two grains. The weight of the 


whole was 1439 grains: The quantity of salt conse- 
aoenn was act 
of alkali was 50.05 —14= 36.05. The quantity of 
standard acid employed was 66.7. The whole of which 
amounted to 102.75 grains; but as only 85.142 grains 
entered into the composition of the salt, the remaining 
17.608 must have been pure water mixed with the ni- 
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4439 = 85.142 grains, The quantity 
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tricacid. But if 66.7 of standard acid contain 14.608 
of water, 100 parts of the same acid must contain 
. \ 

One hundred parts of standard nitric acid, therefore, 
is composed of 7 3.62 parts of pure nitric acid and 26.38 
of water. But as Mr Kirwan has not proved that ni- 


.trat of soda contains no water, perhaps the proportion 


of water may be greater. He has rendered it probable, 

however, that nitrat of soda contains-very little water. 
Mr Kirwan’s real acid, then, is nitric acid, of that 

degree of strength which enters into the composition of 


-nitrat of soda.. The proportion of this real’acid, con- 


tained in nitric acid of different specific gravities, has- 
been given by Mr Kirwan in the following TaBLe: 


100 Parts ‘ Real | 100 Parts 
Sp. Gravity. Acid. Sp. Gravity. 


ON er fer 


Reh S43 384 1.4373 
1.5295 | 69.86 1.4324 
1.5103 |: 66.22", 4° 5.4975 3 
1.5070 | 65.39 1.4222 
1.4957 | 67.65 1.4171 
1.4844 | 66.92 1.4120 
1.4731 | 66.18 |} 1.4069 
1.4459 | 65.45 1.4018 
t.4707 | 64.71 1.3975 
1.4696 | 63 98+ ]} 1.3925 
1.4683 | 63.24 “1.3875 
1.4641 | 62.51 1.3825 
1.4540 | 61.77 1.3775 
1.4611 | 61.03 13721 
1.4582 | 60.30 1.3671 
1.4553 | 5956 | 1.3628 | 4: 
MP ee re) ae Re Oe ae Be 
64471 | 58.09 ||. 1.3521 

1.4422 1.57.36 .|| 1£.3468 
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4 100 Parts» Real i] 200 Parts | Real 
Sp.Gravity.| Acid. ‘| Sp. Gravity. Acid. 


-2209 © 27.94 
2180 9 -.27.24-+ 
2152 | 26.47 
2033 25-74-+ 
<2O15 | 25.00 
1963 | 24.26 
<IQILE |-23.53 - 
1845 | 22.79 
1999 | 22.06 
1704 | 21.32 
.1639 | 20.59 


1.3417 | 42.05 | 
1.3304 | 41.91 - 
1.3315 | 41.18 
1.3264 | 40.44 ° 
143212 | 39,42 
1.3160 | 38.97 
1.3108 | 38.34 
| 1.3056 | 37.50 
1.3004 | 36.77 
1.2911 | 36.03 
1.2812 | 35-30-+- 


saceere sate 


Se = Fs Ss SS SS Se ee ee Oe Oe Oe 
e tga 2 te wt | e e 


1.2795 | 34-56 -158r | 19.85 

1.29779 33-32 1524 | 19.12 
1.2687 | 33.09 1421 | 18.48 

Vet 25OO 1 32:35 131g | 17.65-+ 
1.2500 | 31,62 1284 | 16.91 

1.2464 | 30.88 124r | 16.44 
1.2419 | 30-15 -IIO5 | 15-44 
1.2374 | 29.41 EREE E490 
1.2291 | 29.68 2.1040 | 13.27 


Mr Davy considers as pure acid the permanently 
elastic vapour or gas formed by saturating nitrous gas 
with oxygen gas. This gas is of a pale yellow colour, 
anda specific gravity 2.44 times that of air. It is not 
pure acid, containing undoubtedly a portion of nitrous 
gas. The following Tance exhibits the proportion of 
this acid contained in nitric acid of different densities, 
according to the experiments of that ingenious che. 
mist *, | 


* Davy’s Researches, p. Al. 
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100 Parts | 

Nitric Acid,!' True Acid| Water. 
of Sp. Gr. | tw 
1.5040 | OF.55 8.4 5 
1.4475 | .80.39 | 19-61 
Lintego 9 BOS. 2heae 


iy 

| 

| 
1.3906 | 62.96 37-04 


| 163551 | 56.88 | 43.12 
Eg tee! 62103 Ff 47607 
, T.3042 | 49.04 50.96 

1.2931 | 46.03 || 53.97 
1.2090 | 45.27 | £4.73 


_ When nitric acid is exposed to the action of heat, it 
boils at the temperature of 248 *, and evaporates com- 
pletely without .alteration ; but when made to pass 
through a red hot porcelain tube, it is decomposed, and 
converted into oxygen and azotic gas +... When cooled 
down to —66, it begins to congeal; and when agitated, 
is converted into a mass of the consistence of butter t. 

Oxygen gas has no action whatever on nitric acid; 
but all the simple combustibles decompose it, excepting 
Only azot, and perhaps also the diamond. When pour- 
ed upon sulphur or phosphorus at a high temperature, 
it sets them on fire; but at a moderate temperature 
it converts them slowly into acids, while nitrous gas is 
exhaled. It inflames charcoal also at a high tempera- 
ture, and even at the common temperature, provided 
the charcoal be’ perfectly dry and minutely divided §. 
Hydrogen gas produces no change on it at the tempera- 
ture of the atmosphere ; but when passed along with it 


* Bergman, ti. 142. - + Fourcroy, ii. 82. 
} Fourcroy and Vauquelin, Aan, de Chim. xxix, 282. § Proust. 
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through a red hot porcelain tube, it detonates with 
great violence ; water is formed, and azotic gas evol- 
ved *, | 

When this acid is poured upon oils, it sets them on 
fire. This is occasioned by a decomposition both of the 
acid and oil. The oxygen of the acid combines with 
the carbon and with the hydrogen of the oils, and at 
the same time lets go a quantity of caloric. Hence we 
see that the oxygen which enters into the composition 
of the nitric acid still contains a great deal of caloric ; 
a fact which is confirmed by a great number of other 
phenemena. The combustion of oils by this acid was 
first taken notice of by Borrichius and Slare; but it is 
probable that Homberg communicated it to Slare. In 
order to set fire to the fixed oils, it must be mixed with 
some sulphuric acid; the Khia of which seems to be, 
that these oils contain water, which must be previously 
removed. The sulphuric acid combines with this wa- 
ter, and allows the nitric acid, or rather the oil and ni- 
tric acid together, to act. The drying oils do not re- 
quire any sulphuric acid: they have been boiled, and 
consequently deprived of all moisture. 

It is capable of oxidating all the metals ORS an 
platinum, and titanium. It appears, from the experi- 
merts of Scheffer, Bergman, Sage, and Tillet, that ni- 
tric acid is capable of dissolving (and consequently of 
oxidating) a very minute quantity even of gold. 

It. even sets fire also to zinc, bismuth, and tin, if it 


# Fourcroy, ii. 82. 

+ Nitre, however, acts upon platinum, as Mr Tennant has proved. 
Phil. Trans. ¥797-—Morveau had made the same observation in the Ele 
mens de Ghimie de 1 Academie de Dijon. 
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be poured on them in fusion, and to filings of iron if 
they be perfectly dry *. 

Nitric acid combines with alkalies, earths, and the 
oxides of metals, and forms compounds which are called 
nitrats. : ) | 

The order of its affinities is as follows ;. 

Barytes, | 
Potass, 

Soda, - 
Strontian, 
Lime, 
Magnesia, 
Ammonia, 
Glucina, 
Alumina, 
Zirconia, 
Metallic oxides. 


SECT. VI. 


OF NITROUS ACID. 


Formation, Nouraovs acrp may be formed by causing’ nitrous gas 


to pass through nitric acid. The gas is absorbed, and 
the acid assumes a yellow colour, and its specific 
gravity 1s diminished. In this state it is called nin 
trous acid. It is always in this state that it is ob- 
tained by distilling a mixture of sulphuric acid and 


ee 


*® Proust, Dijon Academicians, and Cornette. 
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nitre. Theacid of commerce is always nitrous acid. 


The nitric and nitrous acids were first distinguished 
with accuracy by Scheele. The latter was for some 
time distinguished by chemists. by the name of phiogts- 
ticated mitrous acid, because it was considered as a 
compound of nitric acid and phlogistona. 

The nature of nitrous acid was first investigated by 
Dr Priestley, who demonstrated, by very decisive ex- 
periments, that it is a compound of nitric acid aad ni- 
trous gas. This opinion was embraced, or rather it 
was first fully developed, by Morveau*. But the 
theory of Lavoisier, which ‘supposed the difference be- 


tween nitric and nitrous acids to depend merely on the 


first containing a greater proportion of oxygen than the 
second, for some time drew the attention of chemists 
from the real nature of nitrous acid. “Raymond pub- 
lished a dissertation in 1796, to demonstrate the truth 
of the theory of Priestley and Morveau ; and the same 
thing has been done still more lately by Messrs Thom- 
son and Davy +. At present it is allowed hy every 
one, that nitrous acid is merely nitric acid more or less 
impregnated with nitrous gas. 

_ This being the case, and nitric acid being capable of 
absorbing very different proportions of nitrous gas, it 
is evident that there must bea great variety of nitrous 
acids, differing from each other in the proportion of 
nitrous gas which they contain ; unless we choose to 
confine the term mitrows acid to the compound form- 


ed by saturating nitric acid completely with nitrous | 


orl 


\ 


*® Encyc. Method, Chim. i. 189. | 
¢ Davy’s Researches, p. 30 
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When nitrous ‘gas is placed in contact with nitric 
acid, the’ acid absorbs it slowly, and acquires first a 
pale yellow colour, then a bright yellow: When a 
considerable portion more of nitrous gas is absorbed, 
the acid becomes dark orange, then olive, which in- 
creases in intensity with the gas absorbed; then it be- 
comes of a bright green ; and, lastly, when fully satu- 
rated, it becomes blue green. Its volume and its vola- 
tility also increase with the quantity of gas absorbed ;_ 
and when fully saturated, it assumes the form of a 
dense vapour, of an exceedingly suffocating odour, and 
difficultly condensible by water. In this state of satu- 
ration it is distinguished by Dr Priestley by the name 
of nitrous acid vapour. “It is of a dark red colour, and 
passes through water partly without being absorbed. 


‘The quantity of nitrous gas absorbed by nitric acid is 
very great. Dr Priestley found, that a quantity of 


acid, equal in bulk to four pennyweights of water, ab- 
sorbed 130 ounce measures of gas without being sa- 
turated*. The component parts of nitrous acid, of 
different colours and densities, may be seen in the 
following Table, drawn up by Mr Davy from expe- 
riments made by him on purpose, with much preci 
sion ts yi 


* Priestley, i. 333. - : of 
} Davy’s Researches, P37 
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¢ Component Parts. 
100 Parts Sp. Grav. 


Nitric Acid] Water LNitcons Gas 


eeenes 


Solid nitric acid | T.504 | 91.55 


5 ee 


3.4 
Yellow nitrous | 1.502 | go.5 8.3 2 
Bright yellow . | 1.500 | 88.94 | 8.10 2.96 
Dark orange. .|1.480 | 86.84 | 7.6 5-56 
Light olive ...|1.479 | 86.09 | 7.55 } 6.45 
Dark olive ...}1.478 | 85.4 ic 7.1 
‘Bright green ..} 1.476 | 84.8. Migais ii 
Blue green’. ..| 1.475 | 84.6 7:4. 


} 


The colour of nitrous acid depends, in some measure, 


also on the proportion of water which it contains. 
When to yellow nitrous acid concentrated, a fourth 
part by weight of water is added, the colour is changed 
from red to a fine green ; and when equal parts of wa- 
ter are added, it becomes blue*. Dr Priestley obser- 
ved, that water impregnated with this acid in the state 
of vapour became first blue, then green, and lastly yel- 
‘low. A green nitrous acid became orange-coloured 
while hot, and retained a yellow tinge when cold. A 
blue acid became yellow on being heated in a tube her- 
_metically sealed. An orange-coloured acid, by long 
keeping, became green, and afterwards of a deep blue ; 
and when exposed to air, resumed its original colour, 
When nitrous acid is exposed to heat, the nitrous gas 
is expelled, and nitric acid remains behind. The gas, 


however, carries along with it a quantity of acid, espe. ' 


cially if the acid be concentrated. But nitrous acid 
vapour is not altered in the least by exposure to heatf. 


It is not altered by oxygen gas, common air, nor by. 


azotic gas. 


* Bergman, + Fourcroy, ii, 95, 
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The simple combustibles and metals act upon it pre~ - 


Properties, cisely as on nitric acid. It answers much better than 


nitric acid for inflaming oils and other similar bodies. 

It converts sulphurous and phosphorous acids into 
sulphuric and phosphoric. 

Nitrous acid vapour is absorbed by sulphuric acid, 
but seemingly without producing any change; for when 
water is poured into the mixture, the heat produced 
expels it in the usual form of red fumes*., The only 
singular circumstance attending this impregnation is, 


that it disposes the sulphuric acid to crystallize+. This 


fact, first observed by Dr Priestley in 17774, was af- 
terwards confirmed by Mr Cornette. 

It is absorbed also rapidly by nitric acid, which as- 
sumes the different colours which distinguish nitrous 
acid, according to the proportion which it imbibes. 

Nitrous acid combines with alkalies, earths, and pro- 
bably also with metallic oxides, and forms salts known 
by the name of nitrites ; but as these combinations can- 


* Priestley, iii, 144. ) t Ibid. p. 156. 

+ Bernhardt, however, relates, in 1765, that once, when he was distil- 
ling a mixture of ten pounds of nitre with an equal quantity of calcined 
vitriol, which he had put into a retort, to which was fitted an adapter 


between the retort and the receiver, which contained a quantity of wa- _ 


ter-—he observed a considerable quantity of a white crystalline salt form- 
ed in the adapter, while the liquid acid passed as usual into the receiver. 
This salt was very volatile, smoked strongly when it was exposed to the 


air, and exhaled a red vapour ; it burnt, to a black coal, ‘wood, feathers, 


or linen, as sulphuric acid does; and where a piece “of it ‘fell, it evapora- 
ted in form of a blood-red vapour, till the whole of it disappeared. Half 
an ounce of these crystals dissolved in water with spurting and hissing, 
like that of ared hot iron dipped in water, and formed a green nitrous 
acid. Seme of this salt being put into a bottle, which was not well stop. 
ped, entirely vanished. ‘These crystals were evidently the same si Dr 
Priestley’s. See Keir’s Dictionary, 
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not be made directly, the affinities of this acid are un- 


known. 


It is this acid, or this compound of nitric acid and 


nitrous gas, which is‘usually employed by chemists in 
their experiments ; and for the greater number of put~ 
poses it answers even better than nitric acid. 


SECT. VIIL. 


OF MURIATIC ACID. 


4 


W x are still unacquainted with the component parts of 
muriatic acid ; but its resemblance to those acids which 


Chap. TV. 


have been analysed is so striking, that it is at least - 


highly probable that it is composed, like them, of a 
combustible basis combined with oxygen. Hydrogen 
has been suspected to constitute that base, probably be- 
cause it is the only one of the simple combustibles 
which is not known to be the basis of an acid; but the 
experiments which have been made in consequence of 
this supposition are altogether hostile to it*.. Berthol- 
let has lately announced, that he thinks he has proved 
that muriatic acid is a triple compound, composed of 
azot combined with a little hydrogen and oxygen. His 
proof is, that muriatic acid is always formed when to 


\ 


* Girtanner announced, in 1790, in the Fournal de Physique, that he 
had ascertained the basis of muriatic ecid to be hydrogens and in 1796 
he published in his Chemistry (p. 154.) the facts upon which this asser= 
_ tion was founded. These facts (as he termed them) were examined and 

refuted by Van Mons and other philosophers (Crell’s Annals, 1796, i. 
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the presence of nitric acid there is joined any circume 
stance which occasions the decomposition of water *. 
Muriatic acid is always obtained from common salt 5 
a substance in which it exists combined with soda, It 
may be procured by the following process. Put into a 
retort 100 parts of dry common salt, and pour over it. 
about 70 parts of concentrated sulphuric acid.. Apply 
a moderate heat to the bottom of the retort while its 
beak is plunged into a trough of mercury. A gas is- 
sues from the retort, which may be received in small 
glass jars previously filled with mercury, and suspended 
over the beak of the retort. This gas is muriatte acid. 
Muriatic acid appears to have been known to Basil 
Valentine; but Glauber was the first who extracted it 
from common salt by means of sulphuric acid. It was 
first called spirzt of salt, afterwards marine acid, and 
now, pretty generally, muriatic acid+. It is prepared 
for commercial purposes, by mixing together one part 
of common salt and seven or eight parts of clay, and 
distilling the mixture; or by distilling the usual pro- 
portion of common salt and sulphuric acid, and re- 
ceiving the product i in a receiver containing water, By 
these processes it is obtained combined with water and 


- forming a liquid; the only state in which it was known 


451.) Mr Henry has lately published a set of experiments, in order to 
determine whether muriatic acid can be decomposed by electricity, 
These valuable and laborious experiments were conducted with much 
address, and do the greatest credit, both to the abilities and industry of. 
the author. ‘They have demonstrated that electricity produces no change 
whatever upon muriatic acid, provided it be in a state of hap See 
Nicholson’s Journal, iv. 209. . 
* Four. de Phys, lit 55. ‘. + From muria. 
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‘till Dr Priestley discovered the method of obtaining it 


perfectly pure in a gaseous fornt. 

Muriatic acid gas is invisible and elastic, like com- 
mon air. It destroys life and extinguishes flame. A 
candle, just before it goes out in it, burns with a beau- 
tiful green, or rather Jight blue flame; and the same 
flame appears when it Is first lighted again*. It hasa 
strong pungent smell which excites coughing, and a 
very acid taste. i 

Its specific gravity is, according to Mr Kirwan +, 
0.002315, which is nearly double that of common air. 

It is not in the least altered by exposure to the action 
of light or heat. It passes unchanged through red hot 
porcelain tubes. 

Water absorbs this gas with great avidity. If a 
little water be admitted into a jar filled with muriatic 
acid gas, the gas disappears almost instantaneously. 
Hence the necessity of making all experiments on it 
over mercury. ‘Ten grains of water are capable of ab- 
sorbing ten grains of the gas. The solution thus ob- 
tained occupies the space of 13.3 grains of water nearly. 
Hence its specific gravity is 1.500, and the density of 
the pure muriatic acid in it is 3.03 {. During the ab- 


_® Priestley, i ii. 293. + Trish. Tine. 
} For let D = the density of a mixture;’ the walohe of the denser 
ingredient; d its density; / the weight of an equal bulk of water; and 


t 
m!, d',and J’ the same elements of the rarer: Then D= + - ~ In the 


20 


above case, m -{- m! = 20, and/-+- /’ = 13.3. ThenD= = 15. 


Now to find the specifie gravity of the condensed muriatic acid gas, we 
m +-m! —I'D 5 


have from the above equation / == D pm i = 3195 and 
oe = =e = 3.03.—~See Lrish Transactions, vol. v. 


G1 


Chap. IV. . 
hin nme 


Properties, 


- Book If. 


_ Liquidacid, 


3 Acibs. 


sorption of the gas, the water becomes hot, and its bulk 
is increased. Ice also absorbs this gas, and is at the 
same time liquefied. The quantity of this gas absorbed 
by water diminishes as the heat of the water increases, 
and at a boiling heat water will not-absorb any of it. 
When water impregnated with it is heated, the gas is 
again expelled unaltered. Hence muriatic acid gas may 
be procured by heating the common muriatic acid of | 
commerce. It was by this process that Dr Priestley 
first obtained it. / 

As it is only when dissolved in water that muriatic 
acid can be conveniently used, it is always procured for 
use in that state, and in that state it is always distin- — 
guished by the name of muriaiic acid. It may be pro- 
cured in a state of purity by the following process : 
A-hundred parts of dry common salt are put into a 
glass matrass, to which there is adapted a bent glass 
tube that passes into a small Wolf's bottle. From this 
bottle there passes also a glass tube into another larger 
bottle, containing-a quantity of water equal in weight 


_ to the common salt employed. When the apparatus is 
. properly secured by luting, 75 parts of sulphuric acid 


are poured into the common salt through a mouth of 
the matrassy furnished with a proper stopper. Heat is 
then applied. The sulphuric acid displaces the muriatic 
acid, which passes over and is condensed in the water 
of the large bottle, while any sulphuric acid that may 
be driven over by the heat is condensed in the smaller 


Saat 
—————— 


“ 


This calculation, however, is formed upon the supposition that the 
water suffers no condensation at all-—a supposition certainly contradicted 
byevery analogy. and which, as Mr Keir has shewn, the experiments 
mentioned in Mr Kirwan’s first paper are insufficient to prove. 
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bottle, and thus does not injure the purity of the mu- 
rlatic acid. | om 

The acid thus obtained is nearly colourless: it has a 
strong pungent smell similar to the gas, and when ex- 
posed to the air is constantly emitting visible white 
fumes. ‘The muriatic acid of commerce is always of a 
pale yellow colour, owing to a small quantity of oxy- 
muriatic acid, with which it is impregnated. 

As muriatic acid can only be used conveniently when 
dissolved in water, it is of much consequence to know 
how much pure acid is contained in a given quantity of 
liquid muriatic acid of any particular density. 

Now the specific gravity of the purest muriatic acid 
that can easily be procured and preserved, is 1.196: it 
would be needless, therefore, to examine the purity of 
any muriatic acid of superior density. Mr Kirwan cal- 
culated that muriatic acid, of the density of 14196, con- 
tains 42,-parts of acid of the density of 1.500, which 

he took for the standard; or 0.2 §28 of pure acid: then, 


by means of experiments, he formed the following 
TABLE: 


\ 
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Real { 100 Parts Real 
Sp. Gravity. Acid. |] Sp. Gravity. Acid. 


q 
SSS er ee 


1.196 25.28 1.1282 | 16.51 

I.1QI 24.76 1.1244 | 15.99 
1.184 24.25 1.1206 | 15.48 
r.183 | 23.73 1.4168 | 14,96 
1.179 23.22 I.L120 [onardd | tke 
3.175 22.70 1.1078 | 13.93 | 
1,17 22.18 1.1036 | 313.41 
1.167 21.67 3.0984 | 12.90 
1.163 21.15 1.0942 | 12.38 
1.159 20.64 I.og1to | 11.86 

bd a 20.12 1.0868 | 11.35 
1.151 19.60 1.0826 | 10.83 
1.147 19.09 1.0784 | 10.32 
1.1414 | 18.57 1.0742 9.80 
1.1396 | 18.06 1.0630 6.25 ae 
1.1358°| 17.54 1.0345 ii te 
1.1329 | 17.02 | 1.0169 2.58 


This acid has no action whatever on oxygen gas and 
the simple combustibles, neither when it is in a gaseous 
nor when in a liquid state. Charcoal indeed absorbs it, 
but without any alteration. 

It is capable, by the assistance of heat, of oxidating 
the following metals: Iron, tin, lead, zinc, bismuth, 
cobalt, nickel, manganese, antimony, arsenic. _ Several 
of these, as iron for instance, it oxidates even without 
the assistance of heat. ; 

At a boiling heat it oxidates silver and copper. It 
has no action on gold, platinum, mercury, tungsten, 
molybdenum, -tellurium, titanium. Its action on ura- 
nium has not been tried, It is a better solvent of me- 
tallic oxides in general than any of the other acids. 

t combines with the alkalies, earths, and with most 
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of the metallic oxides, and forms salts, known by the 
hame of muriats. | 

The affinities of muriatic acid are as ; follows : : 

Barytes, 
Potass, 

, Soda, 
Strontian, 
Lime, 
Ammonia, 
Magnesiay 
Glucina, 
Alumina, - 
Zirconia, 
Metallic oxides. 

‘When electric explosions are made to pass through 
muriatic acid gas, its bulk i is diminished, and hydrogen 
gas is evolved. At the same time, if the experiment be 
made over mercury, a quantity of muriat of mercury is 
formed. These changes continue to take place for a limi- 
ted time only, after which electricity ceases to produce 
any farther change. ‘They are’ always proportional to 
the moisture-of the gas, and have been shown by Mr 
Henry to be owing to the decomposition of the water 
held in solution by the gas. ‘The oxygen of that water 
combines with part of the acid, and forms oxy-muriatic 


acid, while its hydrogen is set at liberty. Mr Henry has. 


shown that too cubic inches of muriatic acid gas, after 
being made as dry as possible by standing over quick- 
lime or-other bodies which absorb moisture, still con- 


tain 1.4 grains of water in solution. But this water 


may be completely decomposed and removed by means 
of electricity. Here then is a method of depriving this 
Voz. II. E 
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‘gas altopether of water*. When muriatic acid gas and 


carbonated hydrogen gas are mixed, electricity decom- 
poses the water, and carbonic acid and hydrogen gas are 
evolved. After the water is completely decomposed 
electricity produces no farther effect +, 

Morveau first shewed, that muriatic acid, in the state 
of gas, neutralizes putrid miasmata, and by that means 
destroys their bad effects. In 1743, the cathedral of 
Dijon was so infected by putrid exhalations, that it was 
deserted altogether after several unsuccessful attempts 
to purify it. Application was made to Mr Mor- 
veau, at that-time professor of chemistry at Dijon, to 
see whether he knew any method of destroying these 
exhalations. Having poured two pounds of sulphuric 
acid on six pounds of common salt, contained ina glass 


‘capsule, which had been placed on a few live coals in 


the middle of the church, he withdrew precipitately, 
and shut all the doors. The muriatic acid gassoon filled 
the whole cathedral, and could even be perceived at the 
door. After twelve hours, the doors were thrown open, 
and a current of air made’to pass through to remove the 
gas. This destroyed completely every putrid odour t. 


SECT. IX. 


OF OXY-MURIATIC ACID, 
: > 


‘Oxy-murtatic acrp is composed of muriatic acid 


and oxgen. It may be procured by the following ‘pro- 


cess: Put into a glass matrass a mixture. of three parts 


* 


#* Nicholson’s Fourncl, iv. 209. 4 Henry. ‘Thid, 
t four. de Phys. i, 436 . 
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of common Sead, and one nes of the black oxide of oa Iv. 


manganese. From this matrass a bent glass must pass, 

either into water previously boiled and still warm, or, 
which is better, into a mercurial trough, and glass jars 
filled with water or mercury must be inverted over the 
end of the tube to receive the product. “When the ap- 

’ paratus is fully prepared, two parts of concentrated sul- 
-phuric acid * are to be poured into the matrass, and the 
aperture instantly closed. A violent effervescence en- 
sues, and a great quantity of gas issues from the tube. 
This gas is oxy-muriatic actd. 


This acid was discovered by Scheele in 1774, during Discovery. 


his experiments on manganese. He gave it the name 
of dephlogisticated muriatic acid, from the sppposition 
that it is muriatic acid deprived of phlogiston. The 
French chemists, ‘after its composition had been ascer- 
tained, called it oxygenated muriatic acid; which un- 
wieldy appellation Kirwan has happily contracted into 
ony-muriatte.. . f 

The properties of this acid pointed out by S em 
were so peculiar, that it immediately attracted attention, 
and the most distinguished chemists hastened with 
emulation to enter upon a field which promised so rich 


——— el ——————————— 


* This acid ought to be previously diluted with rather more than its 


weight of water, otherwise the matrass almost always cracks during the 


process. It is scarcely netessary to mention, that heat must be applied 
at least towards the end of the process. I find the most convenient 
method for filling a number of vessels with oxy-muriatic acid gas is to 
attach them to each other by means of glass tubes, as in Woulfe’s appa- 
ratus, and to insert the last tube into a solution of potass. The gas gra- 
dually displaces the common air, and fills the vessels, and the potass 


absorbs that part of the gas which pervades the whole of a vessels, and 


prevents it from incommoding the operator. 


E 2 


68 


Book IL. 


Composi- 
tion, 


Properties. 


Supports 
flame, 


ACIDS. | | | 


a harvest of discoveries; Bergman, Pelletier, Berthollet, 
Hermstadt, Morveau, Fourcroy, Scopoli, Westrum, &c. 
successfully examined its properties, ane ascertained its 
action on other bodies. 

The true theory of the formation and composition 
of this acid, which was first given by Berthollet, will 
appear from the following facts: The d/ack oxide of 
manganese is, during the process, converted into white 
oxide, and must therefore have given out a quantity of 
oxygen, When oxy-muriatic acid dissolved_in water is 
presented to the light in a vessel half empty, oxygen gas — 
is disengaged and floats above, and the acid is converted 
into common muriatic acid: consequently oxy-muriatic - 
acid is composed of muriatic acid and oxygen. 

Oxy-muriatic acid gas is of a yellowish green colour. | 
Its odour is intolerably acrid and suffocating. It cannot 
be breathed without proving fatal. ‘The death of the 
ingenious. and industrious Pelletier, whose chemical la- 
bours. have been so useful to the world, was occasioned 
by his attempting to respire it.- A consumption was the 
consequence of this attempt, which, in a short time, 
proved fatal. When atmospheric air containing a mix- 
ture of it is breathed, it occasions a violent and almost 
convulsive cough, attended with much pain in the chest. 
This cough usually continues to return at intervals for 
a day or two, and is accompanied with a copious ex- - 
pectoration. 

It is capable of supporting combustion in many cases, 
event more capable than common air, When a burning 
taper is plunged into it, the flame is diminished, and 
acquires a very red colour; a great quantity of smoke 


is emitted, and at the same time the taper consumes. 
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much more rapidly than in common air *. The facility 
with which bodies take fire in this gas, is owing to the 
ease with which it parts with its oxygen. 

This gas is neither altered by exposure to light nor 
to caloric. It passes unaltered through roe hot Sa 
Jain tubes +. 


It does not unite readily with water. eile a found, 


that after standing 12 hours over water, #ths'of the gas 
were absorbed : the remainder was common air, which 
no doubt had been contained in the vessel before the 
operation. Berthollet surrounded several bottles con- 
taining it with ice: as soon as the water in these bottles 
was saturated, the gas became concrete, and sunk to 


the bottom of the vessels ; but the smallest heat made it. 
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rise in bubbles, and endeavour to escape in the form of » 


gas{. Westrum observed that it became solid when 


exposed in large vessels to the temperature of 40°; and 
that then it exhibited a kind of crystallization§, ‘The 
specific gravity of water, saturated with this gas at the 
temperature of 43°, is 1.003 |]. Water impregnated 
with this gas is usually distinguished by the name of 
oxy-muriatic acid. It has a pale greenish-yellow co- 
lour, and a suffocating odour like the gas; its taste is 
not acid, but astringent. It is usually prepared by 
causing the gas to pass through a succession of Woulfe’s 
bottles, nearly filled with pure water. Light decom- 
poses this acid, as Berthollet discovered, though it has 
no action on the gas. 

It renders vegetable colours white, and not red, as 


—aaaoaooooll)laUEoEooaoalaa—L—LL—L—L———L—>—  —————————————S————_== 


* Fourcroy, An. de Chim. iv. 251s ¢ Fourcroy, ii. 110, 
} Four. de Phys. 1785. acer § Ibid. xxxvij. 383. ~ 
| Berthollet, Four. de bce 1785. . 
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other acids do; and the colour thus destroyed: can 
neither be restored by acids nor alkalies. It has the 


same effects on yellow wax. If the quantity of vegetable 
colours to which it is applied be sufficiently great, it is 
found reduced to the state of common muriatic acid, 
Hence it is evident, that it destroys these colours by 
communicating oxygen. This property has rendered 
oxy-muriatic acid a very important article in bleaching. 
Oxy-muriatic acid is not altered by oxygen gas, nor — 
by azotic gas; but all the other simple combustibles are 
capable of decomposing it, _ : 
Hydrogen gas produces no alteration in this acid gas 
as long as the mixture continues cold; but when it is 
made to pass through a red hot onsinttn tube, a violent 
detonation takes place *. | 
When melted sulphur is plunged into it, inflammas 
tion also takes place, and the sulphur is converted inte 
sulphuric acid} ; but cold sulphur, though itis partly 
acidified by this gas, does not take fire in it anys } 
When phosphorus is plunged into this gas, it imme- 


diately takes fire, burns with great splendour, and is 


converted into phosphoric acid. This was first descri- 
bed by an anonymous Gertan writer §, and afterwards 
by Westrum, Schmeisser, Fourcroy, and Vauquelin |}, 
‘When charcoal in fine powder is throwa into this 
gas heated to about 90°, it also takes fire, according 
to Westrum : but this experiment has not succeeded 
in the hands of other chemists. If we believe professor | 
Lampadius, the diamond also, when heated to redness, 


* Fourcroy, ii. 110. ~ + Ibid. 
¢ Westrum, Crell’s 4nnals, i. 150, English Transl. 
§ Crell’s Beitrage, vol. i. part 3. || dan, de Chim, iv. 253. 
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and plunged into oxy-muriatic acid gas, burns in it 
with great splendour. — : 

Sulphurated, phosphorated, and carbonated hydro- 
gen gas likewise decompose this acid; but none of them, 
except phosporated hydrogen, produce spontaneous in- 
flammation with it, 

_ Oxy-muriatic acid oxidates all the metals without 
the assistance of heat. Several of them even take fire 
as soon as they come into contact with the gas, as Wes- 


trum first discovered. All that is necessary is to throw 


a quantity of the metal reduced to a fine powder into 
a vessel filled with the gas. The inflammation takes 
place immediately ; the metal is oxidated, while the 


acid, deeomposed and reduced to common muzriatic acid, ' 


combines with the oxide, and forms, a muriat. Arse- 
nic burns in oxy-muriatic acid gas with a blue and 
green flame; bismuth, with a lively bluish flame ; : 
nickel, with a white flame, bordering on yellow; co- 
balt, with a white flame, approaching to blue; zinc, 
with a lively white flame; tin, with a feeble bluish 
flame ; lead, with a sparkling white flame ; copper and 
iron, with ared flame*. Several of the metallic sulphu- 
rets, as cinnabar, realgar, sulphuret of antimony take 
fire when thrown in powder into this gas, 

When oxy-muriatic acid gas and ammoniacal gas are 
mixed together, a rapid combustion, attended with a 
white flame, instantly takes place ; both the gases are 
decomposed, water is formed, while azotic gas and mu- 
riatic acid are evolved*. The same phenomena are ap- 
i parent, though in a smaller degree, when liquid ammo- 


* Four. de Phys. xxxvii. 385. 
{ Fourcroy, Aan. de Chim. iv. 255, 
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nia is poured into the acid gas*. The same decompo 
sition takes place though both the acid and alkali be in 
a liquid state. If four-fifths of a glass tube be filled 
with oxy-muriatic acid, and the remaining fifth with 
ammonia, and the tube be then inverted over water, an 
effervescence ensues, and azotic gas is extricated}. It 


_ was by a similar experiment that Berthollet demonstra- 


ted the composition of ammonia. 

This acid is capable of combining with fixed alka~ 
lies, earths, and several metallic oxides, and of forming 
salts of a very peculiar nature, distinguished by the 
name of oxy-muriats. As these combinations cannot 
be made directly with liquid oxy-muriatic acid, it has 
been hitherto impossible to ascertain the affinities of this 


i acid: 


Oxy-muriatic acid gas reddens nitrous gas, and con- 
verts it into nitrous acid. It produces no effcct upon 
any of the acids hitherto described, except the sulphu- 
rous and phosphorous, which it converts into sulphuric 
and phosphoric. ¢ j 

When muriatic acid is mixed with nitric acid, the 


compound has precisely the smell and the qualities of 


oxy-muriatic. This mixture of the two acids was for-. 
merly called agua regia ; but at present it is usually 
denominated mitro-muriatic acid. It is first mentioned 
by Isaac Hollandus, and seems to have been known 
before the muriatic acid itself. It was prepared by 
pouring nitric acid on common salt. The nitric acid 
decomposes the salt, and part of it unites with. the mu- 
slatic acid thus set at liberty. As soon as these two. 


reece) 
* Westrum, Crell’s danals, i. 161. English Trangh, 
+ Four. de P Ecye Polytechn. 
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acids are mixed they begin to act upon each other. The pat TV. 

‘mutiatic acid decomposes part of the nitric, combines 
with its oxygen, and is thus partly converted into oxy- 
muriatic acid. Hence the suffocating odour of that 
acid which the mixture exhales. The nitrous gas, thus 
set at liberty, is absorbed by the undecomposed nitric 
acid, and converts it into nitrous acid. When these — 
mutual combinations are completed, the action of the 
two acids on each other ceases. Thus nitro-muriatic | 
acid is a mixture or combination of nitrous acid, muri- 
atic acid, and oxy-muriatic acid *. 


Mr Lambe some time-ago} announced, that when iron Experi. 
: ments om 
the compo- 
is produced which possesses all the properties of oxy- sition ee 

; : aoe ait mur atic 
muriat of iron (oxy-muriatic acid combined with iron). acid. 


is acted upon by sulphurated hydrogen gas, a substance 


In a solution of this gas in distilled water, he digested 
iron- filings, previously, purified by repeated washings 
with distilled water. The bottle was filled with the 
solution, and corked. The iron was presently acted 
upon ;_ numerous bubbles arose, which drove the cork 
out of the bottle ; they were strongly inflammable, and 
probably, therefore, pure hydrogen gas. The liquor 
gradually lost its odour of sulphurated hydrogen gas, 
and after some days smelled very much like stagnant 
yain-water. As the bubbles ceased to be produced, it 
recovered its transparency. On evaporating a small 
| quantity of this‘solution in a watch-glass to dryness, a 
bitter deliquescent salt was left behind, On this salt 
a little sulphuric acid was dropped, and paper moistened 
with ammonia was held over the glass; white va- 
"pours were immediately formed over the glass; and. 


* Fourcroy,. il. 107, 4 Maachester Memoirs, Vv. 194, 
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sien consequently some volatile acid was separated by ‘the. 
sulphuric acid. Mr Lambe evaporated about eight © 
ounce-measures of the same liquor, and, as before, drop- 
ped a little sulphuric acid on the residuum ; a strong 
effervescence was excited, very pungent acid fumes a~ 
rose, which, from their smell, were readily known to 
be muriatic. The same truth was established beyond. 
a doubt, by holding a bit of paper, moistened with wa- 
ter, which made the vapours visible in the form of a_ 
grey smoke; a distinguishing characteristic, as Berg- 
man has observed, of the muriatic acid.——When manga- 
nese and mercury were dissolved in sulphurated hydro~ 
gen gas, the salts formed gave the same unequivocal 
marks of the presence of muriatic acid. | 
This experiment of Mr Lambe has been lately re- 
peated with every possible precaution by Vauguelin, 
and also by Guyton-Morveau, and Bouillon-Lagrange ; 
but these chemists did not succeed in obtaining a par- 
ticle of oxy-muriat of iron*. We must conclude, then, 
that in the experiment of Mr Lambe, muriatic acid 
must have insinuated itself into his solution by some . 
unknown channel. A. fact mentioned by Berthollet 
may perhaps contribute something to explain this 1 insi- 
nuation, and may also suggest a valuable hint towards 
the investigation of the real component parts of this 
obstinate acid. He converted a quantity of iron into 
filings with all possible care. The filings, when wash- 
ed with water, gave no marks of containing muriatic 
acid; but after being exposed for some days to the air, 
ra they furnished, when again washed, evident traces of 


“fe 


the presence of muriatic acid +. 


% Ann. de Chin. XXXVib 191. } thid. p. 194. 
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Oxy-muriatic acid is one of the most important, and Chap.1V. 
4 , a Z 3 Neer pred 
fortunately one of the easiest procured, of all the acids. | 
It is employed with great advantage in bleaching, and 
in a great variety of chemical processes. 


SECT. 3° 


OF FLUORIC ACID. 


"Tue mineral called fluor or fusible spar was not pto- Discovery, 
perly distinguished from other spars till Margraff pub-- 

lished a dissertation on it in the Berlin Transactions for : 
1768. He first proved, that it contained no sulphuric 

acid, as had been formerly supposed; he then attempted 

to decompose it, by mixing together equal quantities 

of this mineral and sulphuric acid, and distilling them. 

By this method he obtained a white sublimate, which he 
supposed to be the fluor itself volatilized. by the acid. 


ay 


He observed with astonishment, that the glass retort 
was corroded, and even pierced with holes. Nothing 
more was known concerning fluor till Scheele published 
his experiments three years after; by which he proved, 
that it is composed chiefly of lime and a particular acid, 
which has been called fluoric acid. 

The composition of fluoric acid is equally unknown 
with that of muriatic acid. - Mr Henry tried in vain to 
decompose it by means of electricity. It is always ob- 
tained from fluor spar, in which mineral it is found in 
abundance. For the investigation of the properties of 
this acid, we are indebted chiefly to Scheele and Priest- 
ley. : ; 
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It may be obtained by putting a quantity of the spar 
In powder into a leaden retort, pouring over it an equal 


quantity of sulphuric acid, and then applying a very | 


gentle heat.’ A gas issues from the beak of the retort, | 
which may be received in, the usual manner in glass 
jars standing over mercury. This gas is fluorite acid. 
The acid may be obtained dissolved in water by lu- 
ting to the retort a receiver containing water. The 
distillation is to be conducted with a very moderate 
heat, not only to allow the gas to condense, but also to 
prevent the fluor itself from subliming. After the pro- 


_eess, provided a glass retort has been employed, a crust 


of white earth is found in the receiver, which has all 


the properties of silica. 


_ Scheele supposed that the silica peodubed was form- 
ed of fluoric acid and water; and Bergman adopted the 
same opinion. But Wiegleb and Buccholz showed 
that the quantity of silica was exactly equal to what 
the retort lost in weight ; and Meyer completed the 
proof that it was derived from the glass, by the follow. 


ing experiment: He put into each of three equal cylin- 


drical tin vessels a mixture of three ounces of sulphu-. 
ric acid and one ounce of fluor, which had been pulve-~ 
rized in amortar of metal. Into the first he put one 
ounce of pounded glass; into the second, the same. 
quantity of quartz in powder ; and into the third, no- 
thing. Above each of the vessels he hung a sponge 
moistened with water ; and having covered them, he 


‘exposed them to a moderate heat. The sponge in the 


first cylinder was covered with, the crust in half an 
hour; the sponge in the second in two hours; but no 
crust was formed in the third, though it was exposed 
several days. In consequence of this decisive experi 
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ment Bergman gave up his opinion, and wrote an ac- 
count of Meyer’s experiment to Morveau, who was em- 
ployed in translating his works, to enable him to cor- 
rect the mistake in his notes. | 

Soon after the discovery of this acid, difficulties and 
doubts concerning its existence as a peculiar acid were 
started by some French chemists, disguised under the 
name of Boulanger, and afterwards by Mr Achard and 
Mr Monnet. To remove these objections, Mr Scheele 
instituted and published a new set of experiments; which 
not only completely established the peculiar nature of 
the fluoric acid, but once more displayed the unrivalled 
abilities of the illustrious discoverer *. It would be 
needless to enumerate these objections, as they origina- 
ted entirely from want of precision, and did not pro- 
duce a single convert. . | 

Fluoric acid gas is invisible and elastic like air; it 

does not maintain combustion, nor can animals breathe 
it without death. It has a pungent smell, not unlike 
_that of muriatic acid. It is heavier than common air. 
It corrodes the skin almost instantly. 

Neither caloric nor light produce any alteration on it. 

When water is admitted in contact with this gas, it 
absorbs it rapidly ; and if the gas has been obtained by 
means of glass vessels, it deposites at the same time a 
quantity of silica. 

Water absorbs a considerable proportion of this gas, 
but the precise quantity has not been determined. The 
compound is usually termed fluoric acid by chemists, 
It is specifically heavier than water, has an acid taste, 
reddens vegetable blues, and does not freeze till cooled 


é 


* Scheele, ii 38 and Crell’s danals, 1786, 1) 
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down to 23° *. When heated, ‘the acid gas i easily ex- 
pelled, except the last portions of it, which adhere with 
great obstinacy. 

The most singular property of fluoric acid is the facili- 
ty with which it corrodes glass and siliceous bodies, es- 
pecially when hot, and the ease with which it holds si- 
ica in solution even when in the state of gas. This 
affinity for silica is so great, that the thickest glass ves- 


sels can only withstand its action for a short time; and 


the greatest precautions are scarcely sufficient to obtain 
it entirely free from siliceous earth. 

Neither oxygen gas nor any of the simple combus- 
tibles produce any change on fluoric acid, either in the © 
gaseous or liquid state. 

Fluoric acid gas does not act upon any of the metals, 
but liquid fluoric acid is capable of oxidating iron, zinc, . 
copper, and arsenic. — 

It does not act upon gold, platinum, fakes: mercury, 
lead, tin, antimony, cobalt. 

It combines with alkalies, earths, and metallic oxides, 
and forms with them salts which are denominated fluats. 

It produces no change, as far as is known, upon any | 
of the acids already described. 

Its affinities are as follows: 

Lime, 
‘ “Barytes, 
Strontian, iy 
Magnesia, 
Potass, 
Soda, 
Ammonia, , 


loa 
* Priestley, ii 361. . ; 
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Glucina, 
Alumina, 
Zirconia, 

Silica. 
As fluoric acid produces an insoluble compound with 
lime, it may be employed with great advantage, as Pel- 
letier has observed, to detect the presence of that earth 
when held in solution. A-drop or two of the acid 
causes a milky cloud or precipitate to appear, if any 
lime be present. The property which this acid has of 
corroding glass, has induced several ingenious men to 
attempt, by means of it, to engrave, or rather etch upon 
glass. The glass is covered completely with wax, and 
then that part where the letters or figures are to appear 
is laid bare by removing the wax. The whole is then 
exposed for some ‘time to the hot vapours of fluaric 
acid. This simple ‘process is employed with advantage 
in writing labels on glass vessels, and in graduating 


thermometers, and other similar instruments. The dis- 


covery is-by no means new: It has been shewn by 
Beckman and Accum, that this acid was employed for 
that purpose by Henry Swanhard, an artist of Nurem- 
berg, as early as 1670. He seems to have kept his art 
for some time secret; but the receipt was made pub- 


lic by Pauli in 1725 * 


* See Beckman’s History of Inventions, and Accum, Nicholson’s Fours 
nal, iv, 1—The following advertisement, published by these gentlemen 
from a German publication of 1725, will give an idea of the method em- 
‘ployed by that-artist. “Take spiritus nitri per distillationem, put it into 
‘a retort, and apply a strong heat. When it has passed over into the re- 
‘ceiver, throw into it some powdered green Bohemian emerald (which, 
when heated, shines in the dark), otherwise called hesphorus. ‘This be- 
ing done, place the receiver, containing the mixture, on a heated sand- 
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OF BORACIC ACID. 

"Tue word borax first occurs jn the works of Gebers 
an Arabian chemist of the roth century. It is a name 
given to a species of white salt much used by various 
artists. Its use in soldering metals appears to have been 
known to Agricola, . 

Borax is found mixed with other substances in Thi- 
bet. It seems to exist in some lands adjacent to lakes, 


from which it is extracted by water, and deposited in 


those lakes ; whence in summer, when the water is 
shallow, it is extracted and carried off in large lumps. 
Sometimes the water in these lakes is admitted into re- 
servoirs; at the bottom of which, when the water is 
exhaled by the sumnier’s heat, this salt 1s found. Hence 
it is carried to the East Indies, where it is in some mea- 


sure purified and crystallized: in this state it comes to. 


Europe, and is called zzncal. In other parts of Thibet, 


bath for about four-and-twenty hours, and it will be fit for the purpose. 
To use this corrosive acid, take a pane of glass of any kind, clean it well, 
and free it from grease by washing with.a ley, and when dry, -trace out 
upon it, with sulphur and varnish, whatever you choose. Put a border 
of bees wax round it about one inch high, and then pour the corrosive 


- 


acid, prepared as before directed, carefully over the whole surface of the _ 
glass, and let it stand undisturbed for some time, the longer the better. 


The glass will become corroded ; and all you had traced before will now 
appear as if raised, or elevated, above the surface of the glass, in a very 
distinct and pleasing manner.” ‘The hesphorus here mentioned was evi~ 
dently fluor spar. | 


BORACIC. 


i¢ seems, by accounts received from China, they. dig it 
out of the ground at the depth of about two yards, 
where they find it in small crystalline masses, ‘called by 
the Chinese mi poun, houi poun, and pin aici iv sa 
earth or ore is called pounxa*. : OARS 
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of boracic 


three centuries, it was only in 1702 that Homberg, by ee 


distilling a mixture of borax and green vitriol, discover- 


ed the boracic acid. He called it narcotic or sedative salt, 
from a notion of his that it possessed the properties in- 
dicated by these names. In his opinion, it was merely 
a product of the vitriol which he had used; but Le- 
mery the Younger soon after discovered, that it could 
likewise be obtained from borax by means of the nitric 
and muriatic acids. Geoffroy afterwards discovered, 
that borax contained soda; and at last Baron proved, 
by a number of experiments, that borax is composed 
of boracic acid and soda; that it may be reproduced by 
combining these two substances; and that therefore the 
boracic acid is not formed during the decomposition of 
borax, as former chemists had imagined, but is-a pecu- 

salt. 


liar substance which pre-existed in th: 
This conclusion has been. called i in question by Mr Ca- 


det+; who affirmed, that it was composed of soda, the 
vitrifiable earth of copper, another unknown metal, and 
muriatic acid. But this assertion has never been cons 
firmed by a single proof; Mr Cadet has only proved, 
that boracic acid sometimes contains copper; and Beau. 
mé’s experiments are sufficient to convince us, that this 
metal is merely accidentally present, and that it is pro. 


’ bably derived from the vessels employed ‘in crystalli- _ 


_ ® Kirwan’s Min. ii. 37. t Jour, de Phys, 1782. 
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zing borax; that boracic acid generally contains a little 
of the acid employed to separate it from the soda with 
which it is combined in borax; and that crude borax 
contains 2 quantity of earth imperfectly saturated with 
boracic acid :—-All which may be very true ; but they 
are altogether insufficient to prove that boracic acid is 


not a peculiar substance, since it displays properties . 


different from every other body. 

“Messrs Exschaquet and Struve have endeavoured, on 
the other hand, to prove, that the phosphoric and bora- 
cic acids are the same. But their experiments merely 
shew, that these acids resemble one another in several 
particulars ; and though they add considerably to our 
knowledge of the properties of the phosphoric acid, they 
are quite inadequate to establish the principle which 
these chemists had in view ; since it is not sufficient to 
prove the identity of the two acids, to shew us a reseMy 
blance in a few particulars, while they differ in many 
others. Boracic acid must therefore be considered as a 
distinct substance. ! | 

The easiest method of procuring boracic acid i is the 
following one: Dissolve borax in hot water, and filter 
the solution; then add sulphuric acid, by little and little, 
till the liquid has a sensibly acid taste. Lay it aside to 
cool, and a great number of small shining laminated 
crystals will form. These are the boracic acid. They 
are to be washed with cold ‘water, and drained upon 
brown paper. . 

Boracic acid, thus procured, is in the form of thin 
hexagonal scales, of a silvery whiteness, having some 
resemblance to spermaceti, and the same kind of greasy 
feel. It has a sourish taste at first, then makes a bit- 
terish cooling impression, and at last leaves an agreeable 
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sweetness. It has no smell; but wher sulphuric acid | 


is poured on it, a transient odour of musk is produced *. 

It reddens vegetable blues. Its specific gravity is 
1.479 while in the form of scales; after it has been 
fused it is 1.803 f. 

It is not altered by iebiw I It is Aaah fixed in the 
fire. Ata red heat it melts, and is converted into a 
hard transparent glass; which becomes somewhat o- 
paqué when exposed to the air, but does not attract 
moisture. ee: | 

It is much less soluble in water than any of the acids 
hitherto described. Boiling water scarcely dissolves 
0.02 of boracic acid, and cold. water a still smaller quan- 
tity. When this solution is distilled in close vessels, 
part of the acid evaporates along with the water, and 
crystallises in the receiver. Water, therefore, renders 
it in some. measure volatile, though it is pence s fixed 
when in a state of dryness. : 

Neither oxygen gas, nor the simple combustibles, nor 
the metals, produce any change upon boracic acid, as 
far as is at present known, 

It is soluble in alcohol; and aici Seeritaipind it 
burns with a green flame. Paper dipped into a solution 
of boracic acid burns with a green flame, - 

Though mixed with fine powder of charcoal, it is 


nevertheless capable of vitrification’; and with soot it 


melts into a black bitumen-like mass, which is, however, 


soluble in water, and cannot be easily calcined to ashes, 


but sublimes in part §. 
With the assistance of a distilling heat it dissolves in 


5 


' # Reuss de Sale Sedat. 1778, ! + Kirwan’s Min. ii. 4. 
4 Hassenfratz, Ann, de Chim, xxviii. 11. § Keir’s Dictionary, 
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oils, especially in mineral oils ; and with these it yields 


fluid and solid sana which give a green colour to 


spirit of wine. 
When boracic ais is subbed with plintgteame it 


does not prevent its inflammation; but an a yel- 


low matter is left behind *. 
It is hardly capable of oxidating or nt any of 
the metals except iron and zinc, and perhaps copper. — 
Boracic acid combines with alkalies, alkaline earths, 


_ and alumina, and most of the metallic oxides, and forms 


compounds which are called Jorats. 
Its affinities are as follows: 
Lime, 
Barytes, 


¢ ‘Strontian, pines Sager” 


Magnesia, 
Potass, 
Soda, 
Ammonia, 
Glucina, 
Alumina, 

_ Zirconia, — 
Water, we 

_ Alcohol. aa 
The component parts of this acid are still but imper- 


fectly known. Fabroni has announced that he considers 


it'as a modification of muriatic acid, and that it may be 
ptepared from that acid; but he has not yet published 
the experiments upon which these opinions are found. 
ed}. A very curious set of experiments have been 
lately made on it by Crell. By digesting oxy-muriatic 


a 
. 


%* Keir’s Dictionary. :  Fourcroy, it, 728.5 
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acid on it for a very long time, he succeeded in decom- 


posing it, and obtained from it a substance exactly re-- 


sembling charcoal in its properties; and a volatile acid 


resembling the muriatic in the greater number of its. 


properties, but differing from it in not precipitating lead 
from its solution *, 


a 


——— 
SECT. XII. 


OF ARSENIC ACID. 

Ansenic, as we have seen formerly, is capable of com- 
_ bining with two doses of oxygen; and both the com~ 
pounds which it forms with that body possess BS pro- 
perties. The first, distinguished by Fourcroy by the 
name of arsenious acid, but more usually denominated 
white oxide of arsenic, has been already described f. 
The second, called arsenic acid, was discovered by 
Scheele in 1775 +, and its most remarkable properties 
investigated. Pelletier afterwards sia a valuable 
dissertation on it. : . 
_ Arsenic acid may be prodlied ie iiacihd mixing the 
white oxide of arsenic with oxy-muriatic acid, and ap- 
plying a heat sufficient to sublime the muriatic acid. 
The theory of this operation is evident: the white ox- 
ide has a greater affinity for oxygen than muriatic acid 


has; of course it combines with it, and 1s thus convert- © 


 #® in. ‘de Chim. XXXV. 202 —Crell considers this volatile Bad as avery 
similar to the sebacic, 
¢ See Book I, chap. lil. sect. 14. t Scheele, i, 129, 
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ed into arsenic acid, and the muriatic acid is dik: sub 
limed by applying heat. 

Landriani has informed us, that this acid may Be al. 
so formed by subliming several times successively the 
white oxide of arsenic, and taking care every time to re- 
new the air. This process is equally simple; the oxide 
combines at a high temperature with the oxygen of the 
atmosphere. It is most commonly prepared by distil- 
ling six parts of nitrous acid from one part of white 
oxide of arsenic, or by heating together one part of ni- 
trous acid and two parts of a solution of white oxide of 
arsenic in muriatic acid. This last was the process first 
employed by Scheele. 

Arsenic acid, thus procured, is a thick mass like ho- 
ney, incapable of crystallizing, which reddens vegetable 
blues, and has a specific gravity equal to 3-391. Its 
taste is acid, caustic, and metallic. . 

It is very fixed. When heated strongly, it melts 
and remains transparent, and is converted into a glass, 
which acts powerfully on the vessel in which the expe- 
riment is performed. This glass attracts moisture from 
the air. When the heat is very strong, the acid gives 
out a little oxygen gas, and is at the same time partly 
converted into white oxide. 

It is very soluble in water, at the tein Hn of 60° 
requiring only two-thirds of its weight of that liquid. 

This acid is not acted upon by oxygen gas, nor most 
probably by azotic gas; but it is decomposed by the 
other simple combustibles, and likewise by many of 
the metals, when assisted by heat. 

It is poisonous as well as the white oxide of arse- 


——— een 
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It does not act upon gold, platinum, silver, mercury. Chap. IV. 
It oxidates copper, iron, lead, tin, zinc, bismuth, anti- ee 
mony, cobalt, nickel, manganese, and arsenic, and in a 
strong heat mercury and silver. 

It combines with alkalies, earths, and several of the Afseniats 
metallic oxides, and forms compounds which have been 
called arseniats. i 

Its affinities are as follows: 

Lime, | > Affinities 
Barytes, , 
Strontian, 

Magnesia, 

Potass, 

Soda, 
Ammonia, 

Glucina, 

Alumina, 

Zirconia. 

Hitherto arsenic acid has been applied to no use; and 
indeed has scarcely been examined except by Scheele 
and Pelletier. 


SECT. XIII. 


OF TUNGSTIC ACID. 


N 


"Tue substance called tungstic acid by Scheele and piscovery. 
Bergman was discovered by Scheele in 1781. This 
philosopher obtained it from tungstat of lime, by treat- 
ing it with nitric acid and ammonia alternately. The 
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acid dissolves the lime, and the ammonia combines with 
the tungstic acid. The ammoniacal solution, when satu- 
rated with nitric.or muriatic acid, deposites a white 
powder, which is the tumgstic acid of Scheele. . 
This powder has an acid taste, it reddens vegetable 
blues, and is soluble in 20 parts of boiling water. The 


De Luyarts have demonstrated, that this pretended acid 


is a compound of yellow oxide of tungsten, the alkali 


~ employed to dissolve it, and the acid used to precipitate 


' Thus, when prepared according to the above de- 
scribed process, it is a compound of yellow oxide, am- 
monia, and nitric acid. ‘Their conclusions have been 
more lately confirmed by the experiments of Vauque- 
lin and Hecht. This substance must therefore be erased 
from the class of acids, and placed among the salts. - 

The real acid of tungsten is a yellow powder; the 
method of procuring which, and its properties, have 
been already described under the denomination of Yed. 
low Oxide of Tungsten*. It ought rather, as Vauque- 
lin and Hecht have properly remarked, to be classed 
among the oxides than the acids ; for it is insoluble in 
water, tasteless, and has no, effect on vegetable blues. 
It agrees with the acids indeed in the property of com- 
bining with alkalies and earths, and perhaps also with 
some metallic oxides, and forming with them salts 
which have been denominated tungstats > but several 
other metallic oxides, those of lead, silver, and gold, 
for instance, possess the same property. These oxides 
therefore may. be called acids with as much sagen 
as the yellow oxide of a | 


* Vol. Lp. 235. 
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‘The affinities of this oxide, as far as they have beén Chap tY- 
ascertained, are as follows *: 
Lime, {af 
iT Barytes, 


* ' Strontian, 


Affinities, 


. Magnesia, — iT aha 
Potass, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia. 


SECT. XIV. 


OF MOLYEDIC aciD, 
Moryszpic ACID, which is a compound of molybde- Discovery, 
num and oxygen, was discovered by Scheele in 1778. 
It is commonly procured from molybdena, or sulphuret 
of molybdenum, by distilling off from it nitric acid re. 
peatedly, till both the sulphur and metal are acidified ; 
which is known by the conversion of the whole into a 
white mass. Hot water carries off the sulphuric acid, 
and leaves the molybdic in a state of purity. 
Molybdic acid, thus prepared, is a white powder, of Properties. 
a sharp metallic taste, and a specific gravity of 3.4, 
When heated in a close vessel, it melts and crystallizes ; 
—— ee ee 


* Luyarts. 


99 
Book IT. 


ACIDS. 


but in an open vessel it sublimes in a white smoke, which | 
attaches itself to cold bodies, and assumes the form of 
brilliant yellow scales. | 

It is soluble in 60 parts of boiling water. The sos 
lution is pale yellow; it has no taste, but reddens lit- 
mus paper. The molybdie acid is precipitated from 
this solution by sulphuric, nitric, and muriatic acids*. 

Molybdic acid is not affected by oxygen gas ; but it 
is decomposed by sulphur and charcoal, and several of 
the metals. : 

It combines with alkalies, earths, and several metal- 
lic oxides, and forms salts known by the name of mo- 
lybdats. | 

Sulphuric acid dissolves molybdic acid when assisted 
by heat. The solution is colourless while hot ; but 
when cold it assumes a deep blue colour, which is 
heightened by saturating the solution with soda. When 
this sulphuric acid solution is heated strongly, the sul- 
phuric acid is evaporated, and molybdic acid remains. 
Muriatic acid also dissolves it. The solution is of a 
pale yellowish green colour ; but it becomes blue when 
saturated with potass. Nitric acid does not dissolve 
this acid +. eet 

This acid, when combined with potass, saa a CO- 
lourless salt. | 

Mixed with filings of tin and muriatic acid, it imme- 
diately becomes blue, and precipitates flakes of the 
same colour, which disappear after some time, if an ex- — 
cess of muriatic acid has been added, and the liquor as- 
sumes a brownish colour. 

With the solution of nitrat of lead it forms a rehiike 
precipitate, soluble in nitric acid. 

sean hl merase 


* Hatchett, PAil. Trans, Ixxxvi. 323. + Hatchett, ibid. 
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When Wied with alittlelaléohel and | nitric acid, it 
does not change i its colour. 


With a solution of nitrat of mercury, or of nitrat of 


silver, it gives a white flaky precipitate. 


With the nitrat of copper it forms a greenish preci< 


pitate. 

With solutions of sulphat of zinc, muriat be bismuth, 
muriat of antimony, nitrat of nickel, muriats of gold 
and platinum, it produces white precipitates when these 
solutions do not contain an excess of acid. 

When melted with borax, it gives it a bluish colour. 


Paper dipt in this acid-becomes in the sun of a beau- 
tiful blue colour *. 


SECT. XV. 


OF CHROMIC ACID. 


Crromic ACID, discovered lately by Vauquelin, has 
only been found, in any quantity, in the red lead ore of 
Siberia, and in chromat of iron. Its properties have 
been investigated by Vauquelin and Mussin Puschkin. 

It may be obtained by boiling the red lead ore with 
carbonat of soda, decanting off the fluid solution, and 
saturating it with one of the mineral acids; a red pow 
der precipitates, which is chromic acid. 

Chromic acid, thus obtained, is a red or orange-yel- 
low powder, of an acrid and strongly metallic taste, It 


* Vauquelin, Philosophical Magazine, i. 283, 
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gated prisms of a ruby colour. 

When heated it gives out oxygen gas, and is convert 
ed into green oxide of chromum. 

When mixed with filings of tin and the muriatic 
acid, it becomes at first yellowish brown, and ate 
wards assumes a beautiful green colour. © 


When mixed with a little alcohol and nitric acid, is 


immediately assumes a bluish green colour, which pre= 


serves the same shade even after desiccation. Ether — 


alone gives it the same colour. 
With a solution of nitrat of mercury, it gives a pre- 
cipitate of a dark cinnabar colour. | 
With a solution of nitrat of silver, it gives a precipi- 


_ tate which, the moment it is formed, appears of a beau~ 


tiful carmine colour, but becomes purple by exposure 
to the light. This combination, exposed to the heat 
of the blow-pipe, melts before the charcoal is inflamed. 
It assumes a blackish and metallic appearance. If it 


be then pulverised, the powder 1s still purple; but af- 


ter the blue flame of the lamp is brought in contact 
with this matter, it assumes a green colour, and the sil- 


wer appears in bingo disseminated throughout its 


substance. 

With nitrat of copper, it gives a chesnut ted preengal 
tate. 

With the solutions of sulphat of zine, ‘muriat rT: bis~ 
muth, muriat of antimony, nitrat of nickel; and muriat 
of platinum, it produces yellowish precipitates when 
these solutions do not contain excess of acid. With 
muriat of gold, it produces a greenish precipitate. | 
- When melted with borax or glass, it communicates 
to them a beautiful emerald green colour. 


‘ 
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Paper impregnated with chromic acid assumes in the 
light a greenish colour. ba o 

When mixed with muriatic py the mixture is ca- 
pable of dissolving gold like aqua regia; when this 
mixture of the two acids is distilled, oxy-muriatic acid 
is disengaged, and the liquor assumes a very beautiful 
green colour. 

Sulphuric acid, while agit produces no effect upon 
it; but when warmed, it makes it assume a bluish green 
colour, probably by sri the PSs ee ae of 
oxygen. 

When this acid is heated sas with charcoal, it is 
reduced to the metal called chromum. 


SECT. XVI. 


OF ACETOUS ACID. 


Acerous acip or vinegar was known many ages be- 


fore the discovery of any other acid, those only except- ° 


ed which exist ready formed in vegetables. It is men- 
tioned by Moses, and indeed seems to have been in com- 
mon use among the Israelites and other eastern nations 
at a very early period. 

It is prepared from wine, from beer, ale, and other 
similar liquids. | These are apt, as every one knows, to 
turn sour, unless they be kept very well corked. Now 
sour wine or beer is precisely the same with vinegar. | 

Boerhaave describes the following method of making 
vinegar, which is said to be still practised in different 
places. 
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Take two large oaken vats or hogsheads, and in each 
of these place a wooden grate or hurdle at the distance 
of afoot from the bottom. Set the vessel upright, and 
on the grate place a moderately close layer of green 
twigs or fresh cuttings of the vine. Then fill ‘up the 
vessel with the footstalks of grapes, commonly called - 
the rape, to the top of the vessel, which must be left 
quite open. 7 

Having thus prepared the two vessels, pour into them 
the wine to be converted into vinegar, so as to fill one 
of them quite up, and the other but half full. Leave 
them thus for twenty-four hours, and then fill up the 
half-filled vessel with liquor from that which is quite 
full, and which will now in its turm be left only half 
full. Four-and-twenty hours afterwards repeat the 
same operation; and thus go on, keeping the vessels al- 
ternately full and half full during every twenty-four 
hours till the vinegar be made. On the second or third | 
day there will arise, in the half-filled vessel, a fermen- 
tative motion, accompanied with a sensible heat, which 
will gradually increase from day to day. On the con- 
trary, the fermenting motion is almost imperceptible in 
the full vessel; and as the two vessels are alternately . 
full and half full, the fermentation is by that means, in 
some measure, interrupted, and is only renewed | Rises: 
other day in each vessel, | 

When this motion appears to bbives entirely sensei 
even in the half-filled vessel, itis a sign that the fer- 
mentation is finished ; and therefore the vinegar is then 
to be put into casks close stopped, and kept in a cool 


place. 
All that is mecessary to convert wine or beer into 


vinegar is the contact of the external air, a temperature 
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os 


ef 80°, and the presence of some substance to act as a Chap.IV. 
weseranypaaceal 


ferment. But the theory of this operation belongs to 
the second part of this work; our business at present 
is not to investigate the method of making vinegar, but 
to examine the properties of acetous acid. 

Vinegar is a liquid of a reddish or yellowish colour, 
a pleasant sour taste, and an agreeable odour. Its spe- 
cific gravity varies from 1.0135 to 1.0251, and it differs 
also in its other properties according to the liquid from 
which it has been procured. It is very subject to de- 
composition ; but Scheele discovered that if it be made 
to boil for a few moments, it may be kept after- 
wards for a long time without alteration. Besides ace- 


And ace- 
tous acid. 


tous acid and water, vinegar contains several other in- — 


gredients, such as mucilage, tartar, a’ colouring matter, 
and often also two or more vegetable acids. When 
distilled at a temperature not exceeding that of boil- 
ing water, till about two-thirds of it have passed over, 
all these impurities are left behind, and the product is 
pure acetous acid. 

Acetous acid thus obtained, is a liquid as transparent 
and colourless as water, of a strong acid taste and an 
agreeable odour, somewhat different from that of vine- 
gar. It reddens vegetable blues. Its specific gravity is 
only 1.0005. 

It may be preserved without Gicestion in close ves- 
sels. When exposed to a moderate heat, it evaporates 
completely and without undergoing any change in its 
properties. When exposed to the action of cold, part 
of it congeals. ‘The frozen part, which consists almost 
entirely of water, may be easily separated ; and by this 

method the acid may be obtained in a high degree 
of concentration. The more.concentrated the acid is 


- 
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the greater is the cold necessary to produce congelation, 


Mr Lowitz has ascertained that the acetous acid part 
itself, how much soever it be concentrated, cxpotallings 
or congeals at the temperature of —22°. 

Acetous acid combines with water in every propor- 
‘tion, and indeed can scarcely be obtained except in com- 
- bination with that liquid. . ee 

Acetous acid is not altered by oxygen gas, nor by 
any of the simple combustibles. Charcoal, according 
to the discovery of Mr Lowitz, has the property, when 
mixed with it in the state of powder, of retaining the 
acid part even at the heat of boiling water, and allowing 
the watery part to evaporate. It afterwards allows the 


'_ aeid to escape when exposed to a strong heat. By this. 


Acetites 


Affinities, 


contrivance Lowitz obtained very highly concentrated 
acetous acid. Ki 
This acid;is capable of oxidating iron, zinc, lead, cop- 
per, nickel, tin. It does not act upon gold, silver, 
platinum, mercury, bismuth, cobalt, antimony, arsenic. 
Its action’ on tellurium, tungsten, molybdenum, ura- 


nium, titanium, and chromum, has not been tried. 


It combines with alkalies, earths, and metallic oxides, 
and forms compounds known by the: name of acetites.» 
Its affinities are as follows: | | 
Barytes, 
Potass, 
Soda, i 
Sttontian, . st basen 
Lime, 
Ammonia, 
Magnesia, 
Metallic oxides, 
Glucina, 


ACETOUS. 
Alumixa, | 
Zirconia. 
Acetous acid is decomposed by sulphuric and nitric 


acids, The action of the other acids on it has scarcely ‘ 


been examined. It dissolves boracic acid, and absorbs 
carbonic acid. 

Acetous acid has the property of conibiting with a 
great number of vegetable ee such as oils, mucilage, 
and aromatics. 

When nitric acid 4g made to act on acetous acid, it 
converts it into water and carbonic acid. When ace- 
tous acid, combined with a fixed alkali Or earth, is ex- 
posed to a strong heat, it is almost completely decom- 
posed; water, carbonic acid, and carbonated hydrogen 
gas are emitted, and the base remains mixed with a 
“quantity of charcoal. From these facts it follows that 
acetous acid is composed of carbon, hydrogen, and oxy- 
gen, into which all these products may be ultimately 


Component 
parts, 


resolved. But the proportion of these ingredients has | 


not been ascertained with precision. 


By distilling 7680 grains of acetite of potass, Dr Hig- 


gens obtained the following products * : 
Xe Potsas) 6. FF OR OY bbs gow? eraing: 
Carbonic acid gas, ....... 1473-564 

Carbonated hydrogen gas, .. 1047.6018 
Residuum, consisting of charcoal 78.0000 
WE ie Ae ete eid on e's ne TOO.COSe 
Water, J. asthe ewe Bacloboo 
Dehciency- fy eres = 3-00 oe) 720.0402 


* Higgens on Acetous Acid, p. 26. 
+ For 29.1 ABs of oxygen gas had also disappeared from the ai air of 
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This deficiency Dr Higgens found to be owing to 2 
quantity of water and oil which is carried off by the 
elastic fluids, and afterwards deposited by them. He 
calculated it, in the present case, at yoo grains of wa- 
ter and 26.9402 grains of oil. Now, since acetite of 
potass is composed of acetous acid and potass, and 
since the whole of the potass remained unaltered, it 
follows, that the acetous acid was converted into car- 
bonic acid gas, carbonated hydrogen gas, carbon, oil, 
and water ; all of which are composed of BSH hy- 
drogen, and carbon. 

Now 1473-564 grains of He acid gas are COMm- _ 
posed of 1060.966 grains of oxygen, and 415.508 grains 
of carbon. 

1044.6018 grains of carbonated beds gas, from 
a comparison of the experiments of Dr Higgens and 
Lavoisier, may be supposed to consist of about 714.6008 
grains of carbon, and 333.0010 of hydrogen. | 

200.9402 grains of oil contain 163.4828 grains of 
carbon and 43.4574 grains of hydrogen. 

1040 grains of water contain 884 grains of oxygen 
and 156 grains of hydrogen. 

Therefore 38147.006 grains of acetous acid are com- 
posed of 1944.966 — 29.1 = 1915.866 grains of oxy- 
gen, 532-4584 grains of hydrogen, and 1368.6816 
‘grains of carbon. Consequently 1 100 parts of acetous 
acid are composed of 

50.19 oxygen, 
13.94 hydrogen, 
39.87 carbon, 


100.00 
These numbers can only be considered as very imper- 


ACETOUS. 


fect approximations to the truth; for the object of Dr 
Higgens was not to ascertain the proportions of the in- 
gredients which compose acetous acid; and therefore his 
experiments were not conducted with that rigid accuracy 
which would have been necessary for that purpose 

Acetous acid is one of the most netul of all the acids, 
being not only employed as an agreeable seasoner of 
food, but also in dyeing and several other very impor- 
. tant arts. ; 


SECT XVII. 


OF ACETIC ACID: 


‘W aen acetite ‘of copper, reduced to powder, is put 
into a retort and distilled, there comes over a liquid at 
first nearly colourless and almost insipid, and after- 
wards a highly concentrated acid. The distillation is 
to be continued till the bottom of the retort is red hot. 
What remains in it then is only a powder of the colour 
of copper. ‘The acid product, which should be received 
in a vessel by itself, is tinged green by a little copper 
which passes along with it; but when distilled over 
again in a gentle heat, it is obtained perfectly colour- 
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Jess and transparent. The acid thus obtained is exceed- | 


ingly pungent and concentrated. It was formerly dis- 
tinguished by the names of radical vinegar and vinegar 
of Venus. 

This process was known to the alchymists, bee had 
often been repeated by chemical philosophers; but the 
a was considered as merely highly concentrated 
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acetous acid, till Berthollet published his experiments on 
it in 1785*. -‘That skilful philosopher demonstrated, 
that it differs from acetous acid in taste and smell, in its 
affinities for other bodies, and in the compounds which 
it forms with them. When it is obtained from acetite 
of copper by distillation, the powder which remains in 
the retort consists chiefly of copper in the metallic state. 
Hence he concluded, that the acetous acid gave out 
phlogiston to the copper and received from it oxygen. 
When the existence of phlogiston was disproved, this 
theory was a little altered. It was concluded, that du- 
ring the distillation, the acetous acid deprived the oxide 
of copper of its oxygen and combined with it, and that 
radical vinegar therefore is acetous acid combined with 
a new dose of oxygen. For this reason it received the 
name of acetic acid. 

This theory was generally admitted by chemists, till 
Mr Adet published his experiments on acetic acid in 
1797+. He observed, that when acetite of copper is 
distilled, the products are not only acetic acid and water, 
but likewise carbonic acid and carbonated hydrogen gas; 
anid that the residuum consists of copper and charcoal. 
He found that acetous acid did not absorb oxygen when 
distilled off black oxide of manganese, and that acetic and 
acetous acids have exactly the same effect upon metals. 
From these and some other similar experiments, he con- 
cluded that acetic and acetous acids do not differ from 
each other except in concentration. 

This conclusion was rather extraordinary, as ‘ae did 
not attempt to account for the very striking difference 
in the taste and smell of these acids, and as he had 

‘ 


* Mem. Par. £733- + Ann, de Chim xxvii. 299. 
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neither repeated nor refuted the experiments of Ber- Chap. IV. 


thollet, on which the opinion of the difference between 
these two acids was founded. ‘The conclusion of Adet 
was opposed in 1798 by Chaptal, who published a set. 


of experiments on the same subject *. ‘This philoso- al a 


pher has demonstrated, as Berthollet had done before 
him, that acetic and acetous acids, even when of the 
same strength, possess very different properties, and have 
very different effects on other bodies. We must there- 
fore consider them as distinct bodies. From the effect 
of sulphuric acid upon each, and from the quantity of 
charcoal which remains in the retort when equal quan- 
tities of each saturated with potass is distilled, he con~ 
cluded that acetous acid contains. a smaller proportion 
of carbon than acetic acid. And this he considers as 
the cause of the difference i in their properties. 
In 1800 a new set of experiments on the same a 
ject were published by Mr Dabit of Nantes}. This 
chemist has made the difference between acetous and 


acetic acids still moye evident, and has even rendered it 


probable that acetic acid contains a greater proportion 
_ of oxygen than acetous. A supposition which is so far 
from being incompatible with the experiments of 
Chaptal, that it rather confirms them. ‘When Mr 
Dubit distilled a mixture of acetite of potass and sul- 
phuric acid, the product was acetic acid; but when he 
subsituted muriatic acid for sulphuric, he obtained ace- 
- tous acid; but when to this last mixture a little black 
oxide of manganese was added, he obtained acetic acid. 


And in none of these cases is there any carbonic acid’ 


emitted till towards the end of the distillation. 


* ee, de Chim. BxVill. 113. + Ibid, xxxviii, 66, 
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A much easier method of obtaining acetic acid than 
that commonly used has been lately pointed out by Mr 
Badollier apothecary at Chartres. All that is necessary 
is to distil a mixture of equal parts of acetite of lead 
and sulphat of copper in a glass retort. The acid comes 
over perfectly pure on the application of a migra 
heat *. 

Acetic acid is transparent and colourless like water. 
Its smell is intolerably pungent and acrid; and when it 


is applied to the skin, it reddens and corrodes it in a very 


short time. It is exceedingly volatile; and when heated 
in the open air, takes fire so readily, that one would be 


tempted to suspect the presence of ether in it. It unites 


with water in any proportion; and when concentrated 
the mixture evolves a good deal of heat. 

This acid is capable of crystallizing: for it cannot 
be doubted that the crystallized acid described by Lowitz 
is in reality acetic acid, or at least some analogous mo- 
dification of the acetous. Indeed Courtenvaux had long 
before observed, that the last portions.of acetic acid, 
which come over during the distillation, were sStREE | 
oficrystallizing in a moderate cold. ; | 
» The action of the simple combustibles on acetic acid 
has not been examined. It acts with greater energy on 
the metals than acetous acid. Like that acid, it com- 
bines with alkalies, earths, and metallic oxides, and 
forms salts, which have received the name of acetats ; : 
but which have hitherto been but. very slightly exa~ 
mined. 3 

This acid, like the acetous, is decomposed by the ap- 
plication of-heat, when it is prevented from evaporating 


_ % Ann, Ze Chim, XXXvii. LIT. 
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by being combined with a base. It is then converted Chap. IV. 
chiefly into water, carbonic acid, and charcoal. ; 


This acid has been used in medicine,’ both externally 
and internally, in different parts of the continent. 


SECT. XVIII. 


OF OXALIC. ACID. 


Wauen nitric acid is poured upon sugar, and a mo- Visceraen' 
derate heat applied, the sugar soon melts, an efferves- 
cence ensues, a great quantity of nitrous gas and car- 
bonic acid gas is emitted; and when the effervescence 
ceases, and the liquid in the retort is allowed to cool, 
a number of small transparent crystals appear in it. 
These crystals constitute a peculiar acid, which has re- 
ceived the name of oxalic acid, because it exists ready 
formed, as Scheele has proved, in the oxalis acetosella, 
or wood sorrel. At first, however, it was called the 
acid of sugar, or the saccharine acid. 

As the earliest and best account of the oxalic acid was, 
published by Bergman, he was fora long time reckoned 
the discoverer. of it; but Mr Ehrhart, one of Scheele’s 
intimate friends, informs us, that the world is in- 
debted for its knowledge of this acid to that illustrious 
chemist *, and Hermstadt and Westrum assign the dis- 
covery to the same author}. ‘The assertions of these 


‘ 


gentlemen, who had the best opportunity of obtaining 


* Elwert’s Magantas for eenctbetartes, 1785. part i, p. $4 
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Book Il accurate information, are certainly sufficient to establish 
the fact, that Scheele was the real discovérer of oxalic 
acid. — ' 

Prepara- Bergman gives us the following process for obtaining 
Spee this acid. ‘ Put one ounce of white sugar powdered 
into a tubulated retort, with three ounces of strong ni- 
tric acid, the specific gravity of which is to that of 
water as 1.567. When the solution is over, during 
which many fumes of the nitrous acid escape, let a re- 
ceiver be fitted, and the liquor made to boil, by which 
abundance of nitrous gas is expelled. When the liquor 
in the retort acquires a reddish-brown colour, add three 
ounces more of nitric acid, and continue the boiling 
till the fumes cease, and the colour of the liquor va- 
nishes. ‘Then let the contents of the retort be emptied 
into a wide vessel; and, upon cooling, a crystallization 
will take place of flender, quadrilateral prisms, which 
are often afhxed to each other at an angle of 45°. 
These crystals, collected and dried on blotting paper, 
will be found to weigh 14dr. 19 gr. By boiling the 
remaining lixivium with two ounces of nitric acid in’ 
the retort till the red fumes almost disappear; and by 
fepeating the crystallization as before, 4 dr. 13 gr. of 
“solid acid will be obtained. ~If the process be repeated 
once more upon the residuum, which has now a gluti- 
nous consistence, with the successive additions of small 
: quantities of nitric acid, amounting in all to two oun- 
‘ces, a saline brown deliquescent mass will be formed, 
weighing half a dram, of which about a half will be ~ 
lost by a farther purification. The crystals obtained 
thus at different times may be purified by solution and 
crystallization, and by digesting the last lixivium with 
some nitric acid, and evaporation with the heat of the 
sun,” 


' oxaLte. 

By the same process Bergman obtained it from gum 
arabic, alcohol, and honey; Scheele, Hermstadt, Wes- 
trum, Hoffman, &c. from a great variety of other ve- 
getable productions; and Berthollet from a great num- 
ber of animal substances. sae) “ 


It is of great consequence not to use too much nitric | 


acid, otherwise the quantity of oxalic acid will be dimi- 
nished ; and if a very great quantity of nitric acid be 
used, no oxalic acid will be obtained at all*. On the 


contrary, if too small a quantity of. nitric acid be used, © 


the acid obtained will not be the oxalic, but the tarta- 
rous +. ; as 
Oxalic acid, thus prepared, is in the form of four-si- 
ded prisms, whose sides are alternately larger, and they 
are terminated at the extremities by two-sided sum- 
mits. They are transparent and colourless, have a very 
_ acid taste, and redden vegetable blues. 
' When this crystallized acid is exposed to heat in an 
open vessel, there arises a smoke from it, which affects 
disagreeably the nose and lungs. The residuum isa 
powder of a much whiter colour than the acid had been. 
By this process it loses 3,ths of its weight, but soon 
recovers them again on exposure to the air. When di- 
stilled, it first loses its water of crystallization, ne 
quefies and becomes brown ; a little phlegm passes over, 
‘a white saline crust sublimes, some part of which passes 
into the receiver ; but the greatest part of the acid is 
destroyed, leaving in the retort a mass {th of the 
whole, which has an empyreumati¢ smell, blackens sul- 
phuric acid, renders nitric acid yellow, and dissolves in 
muriatic acid without alteration. That part of the acid 
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which sublimes is unaltered. When this acid is distil- 
led a second time, it gives out a white smoke, which, 


condensing in the receiver, produces a colourless un- 


crystallizable acid, and a dark coloured matter remains 


behind*. During all this distillation a vast quantity 


of elastic vapour makes its escape. From 279 grains 
of oxalic acid, Bergman obtained 109 cubic inches of 
gas, half of which was carbonic acid and half carbonated 
hydrogen, Fontana from an ounce of it obtained 430 
cubic inches of gas, one-third of which was carbonic 
acid, the rest carbonated hydrogen. From these facts, 
it is evident that oxalic acid is composed of oxygen, hy- 
drogen, and carbon. 

The crystals of oxalic acid are soluble in their own 
weight of boiling water: water at the temperature of 
65.7° dissolves half its weight of them. The specific 


gravity of the solution is 1.0593 t- One hundred parts 


of boiling alcohol dissolve 56 parts of these crystals ; 
but at a mean temperature only 4o partst. Liquid ox- 
alic acid has a very acrid taste when it is concentrated, 
but a very agreeable acid taste when sufficiently diluted 
with water}. ate 

It changes all vegetable blues except indigo to a red. 
One grain of crystallized acid, dissolved in 1920 grains 
of water, reddens the blue paper with which sugar 
loaves are wrapt: one grain of it, dissolved in 3600 
grains of water, reddens paper stained with turnsole}. 


According to Morveau, one part of the crystallized acid 


is sufficient to communicate a sensible acidity to 2633 


parts of water]. , 


“Bergman. + Ibidiiass. . + Ibid, § Ibid. {| Tbid. 
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Its fixity is such, that none of it is sublimed when 
water containing it in solution is raised to the boiling 
temperature. 

Oxalic¢ acid is not affected by exposure to the air, or 
to the action of oxygen gas. The effect of the simple 
combustibles on it has not been tried. 

It is capable of oxidating lead, copper, iron, tin, bis- 
muth, nickel, cobalt, zinc, manganese. 

It does not act upon gold, silver, platinum, mercury. 

Oxalic acid combines with alkalies, earths, and me- 
tallic oxides, and forms salts known by the name of 
oxalats. ae 

Muriatic and acetous acids dissolve oxalic acid, but 
without altering it*. Sulphuric acid decomposes it part- 


ly by the assistance of heat, and a quantity of charcoal 


is formed. Nitric acid decomposes it at a boiling heat, 
and converts it into water and carbonic acid}. From 
this result, and from the products obtained by distilling 
pure oxalic acid, it follows, that this acid is composed, 
like the two last, of oxygen, hydrogen, and carben. 
Fourcroy informs us, that Vauquelin and he have as- 
certained that it is composed of 
77 oxygen 
13 carbon ; © 
10 hydrogen 


rQ0f 
But: the experiments upon which this result is found- 


ed have not been published ; so that it is impossible to 
judge of their accuracy. 
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Book I. The. affinities of oxalic acid, elainc to »Releaaes 


are as follows: 

Affinities. Lime, 

Barytes, 

Strontian, 

Magnesia, 
: Potass, 

Soda, 

Ammonia, 

; Alumina; 
| ~ Metallic oxides, 
- Water, : 
/ Alcohol. 

This acid is too expensive to be employed i the 
purposes of domestic economy ; ye but is extremely use~ 
ful in chemistry to detect the presence of lime held in 
solution. For this purpose, either a little of the pure 
acid, or of the solution of oxalat of ammonia, is dropt 
into the liquid supposed to contain lime. If any be 
present, a white powder immediatly precipitates. The 
reason of this is, that oxalat of ligiie! i is altogethér in- 
soluble, and oxalic acid in conseqrietice i is capable of. ta- 
king lime from every other acid. 


! SECT. XIX. 


_ 


OF TARTAROUS ACID... 


Discovery. "Tartar, or CREAM OF TARTAR as it is commonly 
| called when pure, has occupied the attention of che- 
mists for several centuries. Duhamel and Grosse, and 


y 
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#fter them Maregraff and Rouelle the Younger, proved Chap. IV. 


that it was composed of an acid united to potass; but 
Scheele was the first who obtained this acid in a sepa- 
rate state. He communicated his process for obtaining 
it to Retzius, who published it in the Stockholm Trans- 
actions for 1740. It consisted in boiling tartar with 
lime, and in decomposing the tartrite of lime thus adie 
ed by means of sulphuric acid. 


The process employed at present for shea tbinig tarta- Prepara- 


' rous acid, which is the same with that of Scheele, is 
the following: Dissolve tartar in boiling water, and 
add to the solution powdered chalk till all effervescence 
_ ceases, and the liquid ceases to redden vegetable blues. 
Let the liquid cool, and then pass it through a filter. 
A quantity of tartrite of lime (which is an insoluble 
white powder) remains upon the filter. Put this tar- 
trite, previously well washed, into a glass cucurbite, 


and pour on it a quantity of sulphuric acid equal to the’ 


weight of the chalk employed, which must be diluted 
with water. Allow it to digest for 12 hours, stirring 
it occasionally. ‘The sulphuric acid displaces the tarta~ 
rous ;«sulphat of lime remains at the bottom, while the 


tartarous acid is dissolved in the liquid part. Decant’ 
off this last, and try whether it contains any sulphuric — 


acid. This is done by dropping in a little acetite of 
lead; a precipitate appears, which is insoluble in ace- 
tous acid if sulphuric acid be present, but soluble if it 
‘be absent. If sulphuric acid be present, the liquid must 
_ be digested again on some more tartrite of lime; if not, 
it is to be slowly evaporated, and about one-third part 
of the weight of the tartar employed is obtained of cry- 
stallized tartarous acid. 


The gro of its crystals is so irregular, that every 


a 
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chemist who has treated of this subject has given a difs 
ferent description of them. According to Bergman, 
they generally consist of divaricating lamelle*; accord- 
ing to Van Packen, they assume oftenest the form: of 
long pointed prisms+; Spielman and Corvinust obtain- 
ed them in groups, some of thém Iance-shaped, others 
needle-formed, others pyramidal. Morveau obtained 
them needle-form$. Their specific gravity is 1.5962. 
Crystallized tartarous acid does not experience any 
change in the open air, but heat decomposes it altoge- 


ther: in the open fire it burns without leaving any 


ether residuum than a spongy charcoal, which generally 
contains a little lime. When distilled in close vessels, 
1t 1s converted into carbonic acid gas and carbonated hy- 
drogen gas, a coloured oil, and a reddish acid liquor, 
which was formerly distinguished by the name of pyro- 
tartarous acid, but which Fourcroy and Vauquelin have 
lately ascertained to be merely acetous acid impregnated 
with olf. 

Tartarous acid dissolves readily in water. Bergman 
obtained a solution, the specific gravity of which was 
1.230**, Morveau observed, however, that crystals 
formed spontaneously in a solution, the specific gravity 
of which was 1.034. It is not liable to spontaneous 
decomposition when dissolved in water, unless the solu- 
tion be considerably diluted. 

Neither its action on oxygen gas nor on simple com~ 
bustibles has been examined; but it is probable that 


“ty 


* Bergman, iii. 368. ¢ De Sale Essent. Acidi Tartgri. 


$ Analecta de Tartaro.. : § Excyc. Method. Chim. i. 323. 
lj Hassenfratz, dan. de Chim. xxviii. tr. & Ibid. xxxv. 131. 
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it is not capable of producing any sensible change on 
them. It is capable of oxidating iron and zinc, and 
even mercury ; but it does not act upon antimony, bis- 
muth, tin, lead, copper, silver, gold, nor platinum. Its 
action on the other metallic bodies has not been exa- 
mined. swt 
It combines with alkalies, earths, and metallic ox- 
ides, and forms salts known by the name of tartrites. 
The action of the greater part of the other acids on 
it is unknown. Hermstadt has ascertained, that it may 


be converted into oxalic acid by distilling it repeatedly 


with six times its weight of nitric acid. By this pro- 
cess he obtained 560 parts of oxalic acid from 360 parts 
of tartarous acid *. 

From this result, and from the products obtained 
when tartarous acid is distilled, it is evident that it is 
composed of oxygen, carbon, and hydrogen. Fourcroy 
inform us, that Vauquelin and he have ascertained that 
these ingredients are combined in it in the following 
proportions f : 

70.5 oxygen 
19.0 carbon 


10.5 hydrogen — 


100.0 


The affinities of this acid follow the same order as 


those of oxalie acid. 


Tartarous acid, in a state of purity, has scarcely 


been put to any use; but some of the compounds into 
which it enters are much employed in medicine. This 
acid has the property of combining in two different pro- 


* Crell’s N. End. in d. Chem. 1782, p. 76. ¢ Fourcroy, vii. 261. 
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portions with a great number of bases. With potase, — 
for instance, in one proportion, it forms a salt pretty 
soluble in water, called tartrite of potass; but when 
added in a greater proportion, it forms tartar, a salt ves 
ry imperfectly soluble in water. By this property, the 
presence of tartarous acid, in any acid solution, may 
easily be detected. All that is necessary is to drop in 
slowly a little solution of potass: if tartarous acid be 
present, tartar immediately precipitates in the form of 


a white gritty powder. 


SECT. XX. 


OF CITRIC ACID. 


Curmists have always considered the juice of oranges 


‘and lemons as an acid. This juice contains a quan- 


tity of mucilage and water, which render the acid 
impure, and subject to spontaneous decomposition. Mr - 


Georgius took: the following method to separate the — 


mucilage. He filled a bottle entirely with lemon-juice, 
corked it, and placed it in a cellar: in four years the 
liquid was become as limpid as water, a quantity of 
mucilage had fallen to the bottom in the form of flakes, 
and a thick crust had formed under the cork. He ex- 
posed this acid to a cold of 23°, which froze a great © 
part of the water, and left behind a strong and pretty 


pure acid *: - It was Scheele, however, that first point- 


. 
* 
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ed out a method of obtaining this acid perfectly pure, 
and who demonstrated that it possesses peculiar pro~ 
perties. 

His process, which is still, followed, is this: Satu- 
rate lemon juice, while boiling, with powdered chalk. 
A white _powder falls to the bottom, which is: lime 
éombined’ with citric acid. Separate this powder, and 
wash it with warm water till the water passes off co- 
lourless. Then pour upon it as much sulphuric acid 
as will saturate the chalk employed, having previously 
diluted it with six times its weight of water. Boil 
mixture for some minutes, and pass it through a 
filter to separate the sulphat of lime. The liquid is 
then to be evaporated to the consistence of a syrup, 


and set aside to cool. A number of crystals form in 


it: these are citric acid*. 
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Mr Scheele-advises the use of an excess of sulphuric © 


acid, in order to insure the separation of all the lime; 


but, according to Dizé, this excess is necessary for an-. 


other purpose}. A quantity of mucilage still adheres 
to the citric acid in its combination with lime, and sul- 
phuric acid is necessary to decompose this mucilage ; 
which, as Fourcroy and Vauquelin have proved, it is 
capable of doing. His proof of the presence of mucilage 


is, that when the solution of citric acid in water, which 


he had obtained, was sufficiently .concentrated by eva- 
poration, it assumed a brown colour, and even became 
black towards the end of. the evaporation. The cry~ 
stals also were black. By repeated solutions and eva- 
porations, this black matter was separated, and found 
to be charcoal. Hence he concluded that mucilage had 


*  ® Scheele, ii 203010: ir Micholeonte Fournal, is 34, 
Vou. I. H : 
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‘BookH.  beén present; for mucilage is composed of carbon, liye _ 
drogen, and oxygen ; sulphuric acid causes the hydro« 
gen and oxygen to combine and form water, and char~ 
coal remains behind. It is not certain, however, as 
Mr Nicholson remarks very justly *, that the sulphuric 
acid may not act upon the citric acid itself, and that 
the charcoal may not proceed from the decomposition of 
it: at least the experiments of Mr Dizé are insufficient 
to prove the contrary. In that case, the smaller the 

excess of sulphuric acid used the better. 
_ Proust, who has published a memoir on the prepara- 
-tion of citric acid in the fournal de Physique for 18014, 
has observed, that this is actually the case, When too 
much sulphuric acid is employed, it acts upon the ci- 
‘tric acid, chars it, and prevents it from crystallizing. 
This error is remedied by adding a little chalk. This 
chemist has ascertainéd, that 4 parts of chalk require 
for saturation 94 parts of lemon juice. The-citrat of 
lime obtained amounts to 72. parts. To decompose this, 
20 parts of eee: acid, of the specific gravity 1.1 4 
are necessary. re 

Properties. © The crystals of citric acid are eeeharnbic ele ptisms, 
the sides of which are inclined, to each other at angles 
of about 120 and 60 degrees, terminated at each end by 
four trapezoidal faces, which include the solid anglest. 
They are not altered by exposure to the air. Their taste 
is exceedingly acid, and even excites pain; but when 
the acid is properly diluted with water, its aus inca 15 


exceedingly pleasant. 
When exposed to the open fire, it first melts, then 


f 


* Nicholson’s Fournal, ii. 43. t Four. de Phys. lii. 366. 
¢ Dize, Nicholson’s. Fouraal, ii. 43. 
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#wells up and exhales an acrid vapour, and leaves be- 


hind it a small quantity of charcoal. When distilled 
in close vessels, it partly evaporates without decompo- 
sition, and is partly converted into acetous acid, carbo- 
nic acid, and carbonated hydrages gas, which pass over ; 
and charcoal, which remains in the retort. 

Citric acid is exceedingly soluble in water. Abeoeds 


ing to Vauquelin, 100 parts of it require only 75 parts 


of water. Boiling water dissolves twice its weight of 
it*. This solution may be kept a long time in close 
vessels ; however, it at last putrifies, and is decom- 
posed. . | Y isha 

Neither oxygen gas nor aR ainele combustibles pro- 
duce any effect upon it. It is capable of oxidating iron, 
zinc, tin. It does not act upon gold, silver, platinum, 
mercury, bismuth, antimony, arsenic, 


It combines with alkalies, earths, and metallic ox- 


ides, and fornis salts known by the name of citrats. 
The action of none of the acids on it has been exa- 
mined, if we except that of the suiphuric and nitric. 
Sulphuric acid, when concentrated, converts it into ace- 
tous acid +. Scheele said that he could not convert it 
into oxalic acid by means of nitric acid, as he had done 
several other acids: but Westrum affirms, that this con- 
version may be effected; and thinks that Scheele had 
probably failed from having used too large a quantity 


of nitric acid, by which he had proceeded beyond the. 


conversion into oxalic acid, and had changed the citric 
acid into vinegar ; and in support of his opinion, he 
quotes his own experiments ; from which it appeared 
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that, by treating 60 grains of citron acid with different — 
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quantities of nitric acid, his products were very diffe- 
rent. Thus with 200 grains of nitric acid he got 30 
grains of oxalic acid; with 300 grains of nitric acid he 
obtained only 15 grains of the oxalic acid ; and with 
600 grains of nitric acid no vestige appeared of the 
oxalic acid. On distilling the products of these experi- 
ments, especially of the last, he obtained vinegar mixed 


with nitric acid. The experiments of Westrum have - 


been confirmed by Fourcroy and Vauquelin ; who, by 


treating citric acid with a great quantity of nitric acid, 
‘converted it into oxalic and acetous acids. The pro- 


portion of the first was much smaller than that of the 
second. ; hiss 
From these experiments it is evident that its compo- 


nent parts are oxygen, hydrogen, and carbon; but the 


proportions of them have not been ascertained, 
Its affinities are as follows: 
Lime, | 
*  Barytes, 
Strontian, 
Magnesia, » 
Potass, 
‘Soda, 
Ammonia, 
Alumina, 
, Zirconia. | 
“The use of this acid, as a.seasoner of food, and in 
preparing an agreeable cooling drink called lemonade, 1 1s 
well known, : 
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Tr nitric acid be distilled with an equal quantity of su- 
_ gar, till the mixture assumes a brown colour (which is 
a sign that all the nitric acid has been abstracted from 
it), this substance will be found of an acid taste; and 
after all the oxalic acid which may have been formed 
is separated by lime-water, there remains another acid, 
which may be obtained by the following process: Sa- 
turate-it with lime, and filter the solution ; then pour 
upon it a quantity of alcohol, and a coagulation takes 
place. This coagulum isthe acid combined with lime. 
Separate it by filtration, and edulcorate it with fresh al- 
cohol; then dissolve it in distilled water, and pour in 
acetite of lead till no more precipitation ensues. ‘The 
precipitate is the acid combined with lead, from which 
it may be separated by diluted sulphuric acid*. 
This acid, which was discovered by Scheele in 14785, 
-has received the name of malic acid, because it may be 
obtained in abundance from the juice of apples, in which 
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it exists ready formed. Scheele has given us the fgl- 


lowing process for extracting it. Saturate the juice of . 


apples with potass, and add to the solution acetite of 


lead till no more precipitation ensues. Wash the pre- 
cipitate carefully with a sufficient quantity of water ; 


then pour upon it diluted sulphuric acid till the mix- ~. 


————————— eee ee 
* Swedish Trans. and Crell’s Annals for 1785. 
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ture has a perfectly acid taste, without any of that 
sweetness which is perceptible as long as any lead re- 
mains dissolved in it ; then separate the sulphat of lead, 
which has precipitated, by filtration, and there remains 
behind pure malic acid*. 

Vauquelin has lately ascertained that it may be ex- 
tracted, with greater advantage, from the juice of the 
sempervivum tectorum, or common house-leek, where it 
exists abundantly, combined with lime. The process 
which he found to answer best is the following: To 
the juice of the house-leek add acetite of lead as long 
as any precipitate takes place. Wash the precipitate, 
and decompose it by means of diluted sulphuric acid in 
the manner directed by Scheele +. ‘ 

Malic acid, thus obtained, is a liquid of a eatin 
brown colour and a very acid taste. When evaporated 
it becomes thick and viscid like a mucilage or syrup, 
but it does not crystallize. When exposed to adry at. 
mosphere in thin layers, it dries asad lh sinc’ assumes 
the appearance of varnish. “9 

When heated in the open fire it becomes black, swells 
up, exhales an acrid fume, and leaves behind it a very 
voluminous coal. When distilled the products are an, 


‘acid water, a little. carbonated: ‘hydrogen gas, and a large’ | 


proportion of carbonic acid ft. 


. It. is very soluble in water. It gradually déctinioec 
ses spontaneously, by undergoing a kind of fermenta- 
tion in the vessels in which it is kept. 


Sulphuric acid chars it, and nitric acid converts it 


EE ———_————————— 


* Swedish Trans. and Crell’s Annals for 178 5s 
+ Ann. Se Chin, xxxiv. 127. fe 
} Fourcroy, vil. 199. 


{ 


MALIC, 
into oxalic acid*. Hence it is evident that it is compo- 
sed of oxygen, hydrogen, and carbon, though the 
proportions of these substances have not been ascer- 


tained, . 
Malic acid combines with alkalies, earths, and me- 


tallic oxides, and forms salts known by the name of 


malats. 

Its affinities haye not yet been Hae ie 

This acid bears a strong resemblance to the citric, 
but differs from it in the following particulars : 

1. The citric acid shoots into fine crystals, but this 
acid does not crystallize. | 
_ 2. The salt formed from the ‘citric acid with lime is 

almost insoluble in boiling water; whereas the salt 


made with malic acid and the same basis is readily so- 


luble by boiling water. ! ‘ 

y Malic acid precipitates mercury, lead, and silver, 
from the nitrous acid, and also the solution of gold when 
diluted with water ; whereas citric acid does not alter 
_any of these solutions. | 
_ 3. Malic acid seems to have a less affinity than ci- 
tric acid for lime ; for when a solution of lime in the 
former acid is boiled one minute with a salt formed 
from volatile alkali and citric acid, a decomposition 
takes place, and the latter acid combines with the lime 


and is precipitated. 


* Scheele and Hermstadt, 
NS H 4 
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| SECT. XXII. 


OF LACTIC ACID. 


Tr milk be kept for some time it becomes sour. “The — 
acid which then appears in it was first examined by | 
Scheele, and found by him to have peculiar properties. 
It is called /actic acid, In the whey of milk this acid 
is mixed with a little curd, some phosphat of lime, su-— 
gar of milk, and mucilage.. All these must be separa- 
ted before the acid can be examined. Scheele accome- 
plished this by the following process. 

Evaporate a quantity of sour whey to an eighth part; | 
and then filtrate it: this separates the cheesy part. Sa-. 
turate the liquid with lime-water, and the phosphat of 
lime precipitates. Filtrate again, and dilute the liquid 
with three times its own bulk of water; then let fall 
into it oxalic acid, drop by drop, to precipitate the lime 
which it has dissolved from the lime-water ; then add _ 
a very small quantity of lime-water, to'see whether too 
much oxalic acid has been added. If there has, oxalat 
of lime immediately precipitates. Evaporate the so- 
lution to the consistence of honey, pour in a sufficient 
quantity of alcohol, and filtrate again ; the acid passes 
through dissolved in the alcohol, but the sugar of milk 
and every other substance remains behind. Add to the 
solution a small quantity of water, and distil with a 
smali heat, the alcohol passes over, and leaves behind 
the lactic acid dissolved in water ™*. ' 

ee 
* Scheele, Stockholm Traus. 1780, 


- 


_ Lacrie: 


_ This acid is ‘prams of crystallizing : when evapo- 
tated to dryness, it deliquesces again in the air*. 

When distilled, water comes over first, then a weak 
acid resembling the tartarous, then an empyreumatic 
oil mixed with more of the same acid, and lastly car- 
bonic acid and carbonated hydrogen gas—there remains 
behind a small quantity of coal}. 

The combinations which this acid forms with alee 
lies, earths, and metallic oxides, are called dactats. 

All that is known concerning these salts are the fol- 
lowing facts ascertained by Scheele. When saturated 
with fixed alkalies, it gave salts which were deliques 
cent and soluble in spirit of wine. It formed deligues- 
cent salts with ammonia, with barytes, with lime, and 
alumina ; but with magnesia it formed small crystals, 
~ which however at length deliquesced. This acid had 
no effect on bismuth, cobalt, antimony, tin, mercury, 
silver, and gold. It dissolved zinc and iron; and it 
produced with these metals hydrogen gas. Zinc was 
the only metal with which it crystallized. Copper ren- 
dered this acid first slightly blue, then green, and lastly 
a deep blue; but nocrystals were formed. Digested 
upon lead, it became sweet, but did not crystallize. | 

The affinities of lactic acid are, rei ee to Berge 
man, the same with those of acetous acid. 


# Scheele, Stockholm Trans, 1780. 4 Ibid. 
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SECT. XXIIL. 


OF GALLIC. ACID. 


Tiere is an excrescence known by the name of nut 
gall, which grows on some species of oaks. This-sub- 
stance contains a peculiar acid, called from that circum- 


stance gadlic acid, the properties of which were first ex- 


amined with attention by the commissioners of the aca~ 
demy of Dijon; ‘and the result of their experiments 
was published in 17494, in the third volume of their 
Elements of Chemistry. ~In these experiments, how- 
ever, they employed the infusion of galls, in which the 
acid is combined with the tanning principle *. It was, 
reserved for Scheele to obtain it in a state of purity. 

He observed, in an infusion of galls made with cold 


water, a sediment, which proved on examination to 


have a crystalline form and an acid taste. By letting 
an infusion of galls remain a long time exposed to the 
air, and removing now and then the mouldy skin which 
formed on its surface, a large quantity of this sediment 
was obtained ; which being edulcorated with cold wa-— 
ter, redissolved in hot water, filtrated and evaporated : 
very slowly, yielded an acid salt” in cayetaeig as fine as 
sand+. 


* A substance lately discovered by the French chemists, to be afterwards 
described. It exists also in oak-bark, and every other body which may 
be substituted for that bark in the operation of tanning. 

t Stockholm Trans. 1786, 
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- Beyeux has proposed a much speedier method of ob- Chap. IV. 


taining gallic acid *; but it does not succeed without 
a good deal of wicca tl Ir consists in exposing 
pounded nut:galls in a large glass retort to a heat cau- 
tiously and slowly raised. A number of brilliant white 


crystalline plates are sublimed, which possess all the — 


properties of gallic acid. Care must be taken not to 
apply too great a heat, and to stop the process before 


any oil begins to come over, otherwise the crystals will 


be redissolved, and the whole labour lost. 


Gallic acid thus obtained has the form of transparent Propertica 


plates or octahedrons. Its taste is acid, and somewhat 
austere or astringent; and when heated, it has a pecu- 
liar and rather unpleasant aromatic odour. 

_ When exposed to the aetion of heat, it is sublimed 
without alteration: but a strong heat decomposes it in 
part, and converts it into an acid water, carbonated 
hydrogen gas, carbonic acid gas, oil, and charcoal. 
When distilled, a quantity of oxygen gas is disengaged, 
an acid liquor is found in the receiver, with some gallic 
acid not decomposed, and there remains in the retort a 
quantity of charcoal. If what has passed into the receiver 


be again distilled, more oxygen gas is obtained, some 


gallic acid still sublimes, and a quantity of charcoal re- 
mains in the retort. By repeated distillations the whole 
of the acid may be decomposed. This decomposition 
‘may be more easily accomplished by distilling repeatedly 


a solution of gallic acid in water. The products are . 


oxygen gas, charcoal, and an acid liquor. 


* ‘This method was in fact discovered by Scheele, but Deyeux re- 


, Peated it, and pointed out the proper precautions~—See Crell’s Annals, | 


us} 29. Eng: Trans, 
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From these experiments Mr Deyeux, who performed 
them, has concluded, that gallic acid is composed of 
oxygen, and a much larger proportion of carbon than 
enters into the composition of carbonic acid. But this. 
conclusion is not warranted by the analysis; for Mr 
Deyeux did not find that the quantity of oxygen gas 
and carbon obtained was equal to that of the gallic acid 
decomposed: and in the acid liquor which came over, 
there evidently existed a quantity of water, which 
doubtless was formed during the distillation. Scheele, 
by treating gallic acid with nitric acid in the usual man- 
ner, converted it into oxalic acid. Now it is certain, 
that oxalic acid contains hydrogen as well as carbon. 


_ It cannot be doubted, then, that gallic acid is composed 


of oxygen, hydrogen, and carbon, in proportions not 
yet ascertained. But Mr Deyeux has proved, that the 
quantity of carbon is very great, compared with that 
of the hydrogen. | 
Gallic acid is not altered by exposure to the air. It 

is soluble in 14 parts of boiling water, and in 12 parts — 
of water at the temperature of the atmosphere. Alcohol 
dissolves one-fourth of its weight of this acid at the ~ 


‘temperature of the atmosphere. When boiling hot, it 


dissolves a quantity equal to its own weight. - 
Neither oxygen gas nor the simple combustibles pro- 
duce any alteration on it. 


- Gallic acid combines with alkalies, earths, and me- 


tallic oxides, and forms compounds known by the name 
of callats. 1 . | 
Its affinitics have not yet been determined; but oxide 
of iron seems to have a stronger affinity for it than for 
any other substance; for gallic acid is capable of taking 


it from every other acid. In consequence of this pro- 


GALLIC. 


perty, the infusion of galls is employed to detect the 
presence of iron in any liquid. As soon as it is poured 


_ in, if iron be present, a black or purple colour is pro- 


duced. . 

It has a very strong affinity for metallic oxides, and 
is capable of combining with them in almost every situa- 
tion. As the greater number of its compounds are in- 
soluble, it for the most part occasions a precipitate when 

poured into a solution containing a metal; and this pre- 
| cipitate differs in colour, according to the metal which 
occasions it. Hence this acid, or at least the infusion 
of nut-galls, is very much used by chemists to detect 
the presence of metals when held in solution. The for- 


mation of a precipitate, with infusion of nut galls, is | 


even considered as a property almost peculiar to metallic 
oxides. . The alkalies are destitute of it, and so are the 
earths, except glucina, zirconia, and yttria. It ought 
tq be remarked, however, that all the metals are by no 
means precipitated from their solutions by gallic acid. 
The following must be excepted : 


1. Plantinum, 4. Cobalt, 
2. Tin, 5- Manganese, 
3. Zinc, 6. Arsenic. 


Most of those which are precipitated lose at the same 
tinie, as Proust has proved, a part or the whole of their 


oxygen ; and it is to this loss that their precipitation is 


to be ascribed. The following Table exhibits a view 
of the colours of the precipitates of different metals by 
means of this acid ; 
Gold, nies 3. > « Drown, 
SUVeEsA eee cs et TOW Ie 
_ Mercury, ..... . Orange yellow. 
Copper, ...... Brown. . 
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- Molybdic acid acquires a dark a colour, but does 
not’precipitate *. . 


SECT. XXIV... 


OF MUCOUS OR SACCHOLACTIC ACID. : 


? 


Maocous acrp may be obtained by. the following 


process : Upon one. part of gum arabic, or other similar 


‘gum, previously put into a retort, pour two parts of 


nitric acid. Apply a slight heat for a short time, till a 
little nitrous gas and carbonic acid gas have come over ; 
then allow the mixture to cool. A white powder gra- 
dually precipitates, which may be easily separated by 
filtration. This powder is mucous acid +. ; 

This acid was discovered by Scheele in 1780. After 
having obtained oxalic acid from sugar, he wished to 
examine whether the sugar of milk would furnish the 
same product. Upon four ounces of pure sugar of 
milk, finely powdered, he poured 12 ounces of diluted 
nitric acid, and put the mixture in a large glass retort, 
which he placed in asand bath. A violent effervescence 
ensuing, he was obliged to remove the retort from the 
sand-bath till the commotion ceased. He then con- 
tinued the distillation till the mixture became yellow. 


* Scheele; Crell’s Aznals, i. 28. Eng. Tr. + Fourcroy, vii, 146. 


MUCOUS. 


; As no crystals appeared in the liquor remaining in the 
_ retort after standing two days, he repeated the distilla- 
tion as before, with the addition of eight ounces of 
“nitric acid, and continued the operation till the yellow 
colour, which had disappeared on addition of the nitrous 
acid, returned. The liquor in the retort contained a 
‘white powder, and when cold was observed to be thick. 
Eight ounces of water were added to dilute this liquor, 


which was then filtrated, by which the white powder 


was separated; which being edulcorated and. dried, 
weighed 4i.dr. The filtrated solution was evaporated 
to the consistence of a syrup, and again subjected to 
distillation, with four ounces of nitric acid as before; 
after which, the liquor, when cold, was observed to 
contain many small, oblong, sour crystals, together with 
some white powder. This powder being separated, the 
liquor was again distilled with niore nitric acid as be- 
fore; by which-means the liquor was rendered capable 
of yielding crystals again; and by one distillation more, 
with more nitrous acid, the whole of the liquor was 
converted into crystals, ‘These crystals, added together, 
weighed five drams; and were found, ypen trial, to 
_ have the properties of the oxalic acid. © 

Mr Scheele next examined the properties of the white 
powder, and found it to be an acid of a péculiar nature; 
he therefore called it the acid of sugar of milk*. | It 
was afterwards called saccholactic acid by the French 
chemists. Fourcroy has lately given it the name of 
mucous acid, because it is obtained by treating gum 
arabic, and other mucilaginous substances, with nitric 
acid. This last name deserves the preference, not only 


i 


————— eee 
# Scheele, ii, 69. | ; 
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because it is shorter, but because it indicates moté pres 
cisely the origin of the acid. ia aR 
Mr Hermstadt of Berlin had made similar experiments 


on sugar of milk at the same'time with Scheele, and with 


similar results ; but he concluded, that the white pow- 


‘der which he obtained was nothing else than oxalat of . 


lime with excess of acid, as indeed Scheele himself did 
at first. After he became asquainted with Scheele’s 
conclusions, he published a paper in defence of his own 
opinion; but his proofs are vety far from establishing 
it, or even rendering its truth probable *. He acknow- 
ledges himself, that he has not been able to decompose 
this supposed salt: he allows that it possesses proper- 


ties distinct from the oxalic acid; but he ascribes this ' 


difference to the lime which it contains; yet all the 
lime which he could discover in 240 grains of this salt 


‘was only 20 grains; and if the alkali which he em- 


ployed was a carbonat (as it probably was), these 20 
must be reduced to 11. Now Morveau has shewn, 
that oxalic acid, containing the same quantity of lime, 


exhibits very different properties. Besides, this acid, . 


whatever it is, when united with lime, is separated by 


the oxalic, and must therefore be different from it; as 


it would be absurd to suppose that an acid could dis- 
place itself}. The mucous acid must therefore be con- 
sidered as a distinct acid, since it possesses peculiar pro- 


perties. 
Mucous acid, thus abetted. is under the form of 2 


white gritty powder, with a slightly acid taste. 


* Crell’s Annals, 1784, il. 509. 
+ Morveau, Encyc. Method. 1,291. 


dst tal 


MUCOUS. 


Heat decomposes it. When distilled; there comes 
over an acid liquor which crystallizes in needles ‘on 


cooling, a red coloured acrid oil, carbonic acid gas, and. . 


_ carbonated hydrogen gas. There remains in the retort 


a large proportion of charcoal. 

Mucous acid, according to Scheele, is soluble in 60 
parts of its weight of boiling water ; but Messrs Barmy, 
stadt * and Morveau+ found, that boiling water only | 


dissolved ,3,th part: it deposited about 4th part on cool- 


ing in the form of ci‘ystals {. 

The solution has an acid taste, and reddens the infu- 
sion of turnsole §. , Its specific gravity, at the tempera- 
ture of 53.7°, 151.0015 ||. 

The compounds which it forms with earths, alkalies, 
and metallic oxides, are denominated mucites. These 


salts are but very imperfectly known, no chemist ha- 


ving examined them except Scheele. The facts which 
he ascertained are the following : 

With potass it forms a salt soluble in eight parts of 
boiling water, which crystallizes on cooling. The mu- 
eite of soda also crystallizes, and is soluble in five parts 
of water. Mucite of ammonia loses its base by a mo- 
derate heat, while the acid remains behind. The com- 
pounds which it forms with the earths are nearly inso- 
luble in water. It scarcely acts upon any of the me- 
tals, but it combines with their oxides: it forms salts 
almost insoluble in water. When poured into the ni- 
trats of silver, mercury, or lead, it occasions a white 


* Phys. Chem. + Encyc. Method. i. 290. 
t Scheele. § Id. 
|| Morveau, Ibid. 
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precipitate, It produces no change in the sulphats of 
iron, copper, zinc, manganese, nor in the muriats of tin 
aiid mercury * , ‘ 


SECT. XXV. 


OF BENZOIC ACID, ~ * 


Benzorn, or BENJAMIN as it is sometimes called, is 2 
kind of resin brought from the East Indies; obtained, 
according to Dr Dryander, from the styrax benzoe, a 
tree which grows in the island of Sumatra.’ This sub- | 
stance consists partly» of a peculiar acid, described as 
long ago as 1608 by Blaise de Vigenere, in his Trea- 
tise on Fire and Salt, under the name of flowers of ben- 
xoin, because it was obtained by siversvenieinia 6s it is 
now denominated Jenzore acid. 

The usual method of obtaining this acid is to put a 
quantity of benzoin, coarsely powdered, into an earthen — 
pot, to cover the mouth of she pot with a cone of thick 
paper, and then to apply a very moderate sand heat, 
The benzoic acid is sublimed, and attaches itself to the 
paper. But Scheele has published a different process, 
which is far preferable +. This process is as follows: 
Upon four parts of unslaked lime pour twelve parts of 
water, and after the ebullition is over add 96 parts 
more of water; then put 12 parts of finely pounded 
benzoin into a tinned pan, pour upon it first about six 


* Scheele, ii. 76. + Ibid. i. 124. 
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parts of the above milk of lime, mix them well toge- 
ther, and thus successively add the rest of the mix- 
ture of lime and water. If it be poured in all at 
once, the benzoin, instead of mixing with it, will 
coagulate, and run together into a mass. This mix- 
ture ought to be boiled over a gentle fire for half an 
hour with constant agitation; then take it from the fire, 
let it stand quiet for an hour, in order that it may 
settle ; pour off the supernatant limpid liquor into a 
glass vessel. Upon the remainder in the pan pour 96 
parts of pute water; boil them together for half 
an hour, then take it fromthe fire, and let it settle; 
add the stpernatant liquor to the former ; pour upon 
“the residuum some more water,;- boil if as afore- 
‘said, and repeat the same process once more. At last 
put all the residuums upon a filter, and pour hot water 
several times upon it. During this process, the calca- 
reous earth combines with the acid of benzoin, and se- 
parates it from the resinous particles of this substance. 
A small quantity of the resin is dissolved by the lime 
water, whence it acquires a yellow colour. All these 
clear yellow leys and decoctions are to be mixed toge- 
ther, and boiled down to 24 parts, which are then to 
be strained into another glass vessel. 

After they are grown cold, muriatic acid is to be 
added, with constant stirring, till there be no further 
precipitation, or till the mass tastes a little sourish. 
The benzoic acid, which was before held in solution by 
the- lime, precipitates in the form of a fine powder. 

Benzoic acid, thus obtained, is a fine light whitish 


powder, which is not brittle, but has rather a kind 


of ductility. Its taste is acrid, hot, and somewhat 
bitter. Its odour is slight, but peculiar and aroma. 
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tic. Its specific gravity i3 0.667%. It hardly af- 


fects the infusion of violets, but it reddens that of turn-. 


sole, especially when hott. | 
Heat volatilizes this acid, and ene it give out a 
strong odour, which excites coughing. . When exposed 


to the heat of the blow-pipe im a silver spoon, it melts, 
becomes as fluid as water, and evaporates without ta-' 
king fire. It.only burns when in contaet with flame, 


and then it leaves no residuum behind. | When thrown 


upon burning coals, it rises in a white smoke. _When 


allowed to cool after being melted, it hardens, and a ra- 
diated crust forms on its surfacet. . When distilled in 
close vessels, the greater part of it sublimes unaltered, 
but some of it is decomposed. This portion is convert- 
ed almost entirely into oil and cashonaten hydrogen: 


PAS 
This acid is not altered by exposure to the air. Cold 


water dissolves no sensible quantity of it; but it is so- 
luble enough in hot water: 480 grains of boiling water 
dissolve 20 grains of it; 19 of these are deposited, when 
the water cools, in long, slender, flat, feather-like cry- 
stals §. 3 
It is not affeeted by oxygen gas, nor by any of the 
simple combustibles. It does not seem capable of oxi- 
dating any of the metals|. 

It combines with alkalies, earths, and metallic oxides, 
and forms salts frown by the name of denzoats, 

Concentrated sulphuric acid dissolves it without heat 


* Hassenfratz, ann. de Chim. XXViii. <7. 
+ Morveau, Encyc. Method. Chim. i. 44. 
¢ Lichtenstein. § Id. 

|| ‘Trommsdorf. 
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er any other change, except becoming somewhat brown: Chap. IV. 
when water is poured into the solution, the benzoic a- 
cid separates and coagulates on the surface without any 
alteration *. Nitric acid presents precisely the same 
phenomena, and also the sulphurous and nitrous a- 
cids. Neither the muriatic, the oxy-muriatic, nor the 
phosphoric acids dissolve it. The acetous, formic, 
and sebacic acids, when hot, dissolve it precisely as 
water does; but it crystallizes again when these acids 
cool f. : 
Alcohol dissolves it copiously, and lets it fall on the 
addition of water t. : * 
Its affinities, from the experiments of Trommsdorf, 
appear to be as follows: 
White oxide of arsenic, | Affinities. 
Potass, 
Soda, 
Ammonia, 
Barytes, 
Lime, y 
Magnesia, . 
Alumina. 
This acid is sometimes used as a medicine, but much 
less frequently than formerly. @ 


* Lichtenstein. + Id. ic) } Id, 
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OF SUCCINIC ACID. . 


Aer is a well-known brown, transparent, inflam+ 


mable body, pretty hard, and susceptible of polish, 
found at some depth in the earth, and on the sea-coast 
of seWeral countries, It was in high estimation among 
the ancients both as an ornament and a medicine.— 


“When this substance is distilled, a volatile salt is ob- 


tained, which is mentioned by Agricola under the name 
of salt of amber ; but its nature was long unknown. 
Boyle was the first who discovered that it was an acid*. 
From succinum, the Latin name of amber, this acid has 
received the appellation of succinic acid. F 

It is obtained by the following process: Fill a re- 
tort half way with powdered amber, and cover the pow- 
der with a quantity of dry sand; lute on a receiver, 
and distil in a sand-bath without employing too much 
heat. ‘There passes over first an insipid phlegm; then 
a weak acid, which, according to Scheele, is the ace- 
tous +; then the succinic acid attaches itself to the 
neck of the retort ; and if the distillation be continued, 
there comes over at last a thick brown oil, which has 
an acid taste. 

The succinic acid is at first mixed with a quaatity af 


* Boyle abridged by Shaw, iii. 369. 
+ Bergman’s Notcs on Scheffer. 
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oil. It may be made tolerably pure by dissolving it in Chap. IV. 


hot water, and putting upon the filter a little cotton, 
previously moistened with oil of amber: this substance 
retains most of the oil, and allows the solution to pass 
clear. The acid is then to be crystallized by.a gentle 
evaporation; and this process is to be repeated till 
the acid be sufficiently pure. Guyton Morveau has dis- 
® covered that it may be made quite pure by distilling off 
it a sufficient quantity of nitric acid, taking care not to 
employ a heat strong enough to sublime the succinic 
acid *. 


ade > 7 r ° ; 
The crystals of succinic acid are transparent, white, Properties, 


shining, and of a foliated triangular, prismatic form: 
they have an acid taste, but are not corrosive: they 
redden tincture of turnsole, but have little effect on that 
of violets. eu 

They sublime when exposed to a considerable heat, 
but not at the heat of a water-bath. In a sand-bath 
they melt, and then sublime and condense in the upper 
part of the vessel; but the coal which remains shews 
that they are partly decomposed}, 

One part of this acid dissolves in 96 parts of water 
at the temperature of 50°, according to Spielman {; in 
24 parts at the temperature of 52° ; and in 2 parts of 
“water at the temperature of 212°, according to Stockar 
de Neuforn$}; but the greatest part otystallizes as the 
water cools. According to Roux, however, it still re- 
tains more of the acid than cold water is capable of 


dissolving ||. 


* Ann. de Chim. xxix. 165. + Pote, 
} Inst. Chem, § xii. § De Succino, 
) Morveau, Encyc, Mzthod. Chim. i. 72. 
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Two hundred and forty grains of boiling alcohol dis~ 
solve 177 of this acid; but crystals again shoot as the 
solution cools*. 

The compounds which this acid forms with alkalies, 
acids, and metallic oxides, have received the name of 
succinats. Scarcely any of them have been examined 
with attention. 

When combined with soda, it crystallizes in four and@ 
six sided prisms, When this salt is distilled in a re- 
tort, the succinic acid is completely decomposed. There 
passes over into the receiver an acid liquor, which is 
the acetous much diluted, and a quantity of brown oil. 
At the same time carbonic acid gas, and carbonated 
hydrogen gas, are disengaged, and there remains in the 
retort soda and charcoal +. Hence it follows that this 
acid, like the others of the same class, is decomposed by 
heat, and that it is composed of oxygen, hydrogen, and 
carbon. : 

The affinities of succinic acid, according to Morveau, 
are as follows: 

Barytes, 

Lime, 

Potass, ; 
Soda, 

Ammonia, 

Magnesia, 

Alumina, 

Metallic oxides. 


* Wenzel. t Morveau, Aan, de Chim. xxix. 145. 
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OF spigaeioh ay ACID, 


: Camruor is a well-known white crystalline substance, Discovery, 


of a strong taste and smell, obtained from a species of 
laurel in the East Indies. It is so volatile, that it can- 
not be melted in open vessels, and so inflammable, that 
it burns even on the surface of water. 

~ When camphor is set on fire in contact with oxygen 
gas, it burns with a very brilliant flame ; much caloric ; 
is disengaged, water is formed, the inner surface of the 
vessel 1s covered with a black matter, which is undoubt- 
edly charcoal, and a quantity of carbonic acid gas is also 
produced*. Hence it follows, that it 1s composed of 
hydrogen and carbon, at least principally. 

Mr Kosegarten, by distilling nitric acid off camphor 
eight times successively, obtained an acid in crystals, 
to which the name of campboric acid has been given. 

His experiments have been repeated by Mr Bouillon 
LaGrange. The process for obtaining camphoric acid, 


as described by this chemist, is as follows: Put into a prepara 


retort one part of camphor and éight parts of nitric acid 4" 


of the specific gravity 1.33. Distil with a sand heat. 

A great deal of nitrous gas and carbonic acid gas is 

emitted, and a little camphor sublimes.. This. pro- 

cess must be repeated three times on the same cam- 
EO OSE EA eae eae 


* Bouillon La Grange, Aun. de Chim, xxiil. 153, 
t Kosegarten de Campbora, &c. 1785. 
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phor ; so that 24 parts in all of nitric acid are neces~ 
sary. After the third distillation, when the retort is 
allowed to cool, a number of crystals make their ap- 
pearance in it. These are camphoric acid. ‘They a-— 
mount to somewhat less than the half of the camphor 


employed. 

Comphoric acid thus obtained i is in snow-white Cara 
tals, of the form of parallelopipedons*. 

These crystals effloresce in the air f. 

Camphoric acid has a‘glightly acid bitter taste, and : a 
smell like that of saffron. 

It reddens vegetable colours. | 

It is soluble in 200 parts of cold water, according to” 
Kosegarten ; in g6 parts of water at the temperature 


of 60°, according to Bouillon La Grange. Boiling v Wa- 


ter dissolves j,th of its weightt. 

According to Kosegarten, it 1s insoluble in alcohol ; 
according to Bouillon La Grange, alcohol dissolves it, 
and when the solution is left in contact with the air of 
the atmosphere, the acid crystallizes. Itis not preci- 
pitated from its solution in alcohol by the addition of © 


"water §. 


When this acid is placed on ignited coals, it emits a 
dense aromatic fume, and is entirely dissipated. _ By 
a gentler heat, it melts, and is sublimed. -If it be put 
into a heated porcelain tube, and oxygen gas be passed 
through it, the acid does not undergo any DARE but 


is sublimed. 
By mere distillation, it first melts and then cuplitiens 


by which process its properties are in some respect + 


* Kosegarten, + La Grange, 
+ Kosegarten. § Bouillon La Grange, Aun. de Bir. XXVil. AQ 
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‘ changed. It no longer reddens the tincture of turn- 
sole, but acquires a strong aromatic smell; its taste be- 


139 
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comes less penetrating, and it is no longer soluble either . 


in water or the sulphuric and muriatic acids. Heated 
nitric acid turns it yellow and dissolves it. Alcohol 
likewise dissolves it; and if this solution be left in con- 
tact with the air of the atmosphere, it crystallizes. 
Camphoric acid does not produce any change in sul. 
phur ; alcohol and the mineral acids totally dissolve it ; 
. and so likewise do the volatile and the fat oils. 


Camphoric acid does not precipitate lime from lime- 


water. It produces no change on the solution of indi- 
go in sulphuric acid. 
It forms combinations with the alkalies, earths, aif 
metallic oxides, which are called campborats. 
Its affinities, as far as acertamed by Bouillon La 
Grange, are as follows*. 
Lime, 


7 


Potass, | 
~Soda, 
Barytes, 
Ammonia, 
* Alumina, 
Magnesia. 
cael emg dst. volgtel octet 


% Aan, de Chim. xxvii. 21. 
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OF SUBERIC ACID. 


Discovery. Cor, a auburn too well known to require any de. 
scription, is the bark ofa tree which bears the same 
name. By means of nitric acid, Brugnatelli converted - 
it into an acid*, which has been called the suberic acid, 
from Suber, the Latin name of the cork tree. Several 
chemists affirmed that this acid was the oxalic, because 
it possesses several properties in common with it. These 
assertions induced Bouillon La Grange to undertake a 
set of experiments on’ suberic acid. These experi-" 
ments, which have been published in the 23d volume © 
of the Annales de Chimie, completely establish the pe- 
culiar nature of suberic acid, by shewing that it pos- 
gesses properties different from those of any other acid. 

Prepara- Suberic acid may be formed by pouring. six parts of 

ag nitric acid of the specific gravity 1.261 on one part of 

‘cork grated down, or simply broken down into small, 
pieces, and distilling the mixture with a gentle heat as 
long as red vapours continue to escape, As the distil. 
lation advances, a yellow matter like wax makes its ap- 
pearance on the surface of the liquid. While the mat- 
* ter contained in the retort is hot, it is to be poured into 
a glass vessel, placed upon a sand-bath over a gentle fire, 
and constantly stirred with a glass rod. By this means 
it becomes gradually thick. As soon as white vapours, 


J * Crell’s Annals, 1787. 
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exciting a tickling in the throat, begin to disengage Chap. IV. 
themselves, the vessel is removed from the bath, and 
the mass continually stirred till it is almost cold. 

_ By this means an orange-coloured mass. is obtained 
ef the consistence of honey, of a strong and sharp odour 
while hot, but, having a peculiar aromatic smell when 
cold. 

On this.mass twice its weight of boiling water is to 
be poured, and heat applied till it becomes liquid ; and 
then. that part of it which is insoluble-in water is to be 
separated by filtration. The filtered liquor becomes 
muddy; on cooling it deposits a powdery sediment, and 
a thin pellicle forms on itssurface. The sediment ts to 
be separated by filtration, and the liquor reduced to a 
dry mass by evaporating in a gentle,heat. This‘imass is 
suberic acid. It is still a little coloured, owinx;to some 
accidental mixture, from. which, it may be*’ purified 
either by saturating it with potass and precipitating it 
by means of an acid, or by boiling it along with char- 
coal powder. 

Suberic acid thus obtained is not crystallizable, but Properties 
when precipitated from potass by an acid it assumes the 
form of a powder; when obtained by evaporation it 
forms thin irregular pellicles. 

Its taste is acid and slightly bitter; and when dissol- 
ved in a small quantity of boiling water it acts upon the 

throat, and excites coughing. | 

It reddens vegetable blues; and when dropped into 
a solution of indigo in sulphuric acid (/iguid blue, as it 
is called in this country), it changes the colour of the 
solution, and renders it green. 

Water at the temperature of 60° or even 70° dissolves 
aires part of its weight of suberic acid; and if the 
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acid be very pure, only ,1,th part: boiling water, oti 
the contrary, dissolves half its weight of it. 

‘When exposed to the air, it attracts abe rs 
cially if it be impure. 

When exposed to the light of day, it becomes’ at ‘nde 
brown ; and this effect is produced much sooner id 
direct rays of the sun. | 

When heated in a matras3, the acid sublimes, and the 
inside of the glass is surrounded with zones of different: 
colours. If the sublimation be stopped at’the proper 
time, the acid is obtained on the sides of the vessel in 
small points formed of concentric circles.. ‘When ex- 
posed to the heat of the blow-pipe on a spoon of ‘pla- 
tinum, it first'melts, then’ becomes pulverulent, and at 
Jast sublimes entirely with a smell ee that si 
sebacic aid. | 

It is not altered by oxygen gas:—-the other acids do 
not dissolve it completely. | Alcohol developes: an aro=" 
matic odour, and an ether may be obtained by means 
of this acid. Fans 

It converts the blue colour of nitrat of Copper to a 
green; the sulphat of copper also to a green; green sul- 
phat of iron to a deep yellow; and sulphat hs zinc to a 
golden yellow. | 

It has no action either on platinum, gold, or nickel ; 
but it oxidates silver, mercury, copper, lead, tin, iron, 
bismuth, arsenic, cobalt, zinc, antimony, segs Se Ss and 
molybdenum. 

With alkalies, earths, and metallic oxides, it forms 
compounds known by the name of suderats, 

It affinities are as follows: 

Barytes, | 
Potasss 


» . 'SUBERICY 45 


2 
Soda, . * Chap. IV. 
“Lime; 
“(apr , “Ammonia, 
+f Magnesia, 


Alumina *. 


SECT. XXIX: 


OF LACCIC ACID. 


Asour the year.1786, Dr Anderson of Madras men- Discovery. 
tioned, in a letter to the governor and council of that 
place, that nests of insects, resembling small cowry shells, 
had been brought to him from the woods by the na- 
tives, who eat them with avidity, These supposed nests 
he soon afterwards discovered to be the coverings of the 
females of an undescribed species of coccus, which he 
shortly found means to progagate with great facility on 
, several of the trees and shrubs growing in his neigh- 
bourhood +}. «| : | 
On examining this substance, which he called white 
_dac, he observed in it a very considerable resemblance 
to hees wax ; he noticed also, that the animal which 
secretes it provides itself by some means or other with 


o——q—&&lclcSSSeooe——ES>SES—EE 


+ ® Ann. de Chim. xxiii. 42 
+ The Chinese collect a kind of wax, which they call pe-la, from a 
toccus, deposited for the purpose of breeding on several shrubs, and 
manage it exactly as the Mexicans manage the cochineal insect. It was 
the knowledge of this that induced Dr Anderson to attempt to’propagate 
his insect. 
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Book il. 4 small quantity of honey, resembling that produced by 
our bees; and in one of his letters he complains, that 

é the children whom he employed to gather it were 
tempted by its sweetness to eat so much of it as mate- 

tially to reduce the produce of his crop. Small quan- 


tities of this matter were sent into Europe in 1789, 
both in its natural state and melted into cakes; and in 
1793 Dr Pearson, at the request of Sir Joseph Banks, 
undertook a chemical examination of its qualities, and 
his experiments were published in the i age 
Transactions for 1794. ' 

A piecé of white lac, from 3 to 15 grains in weight, 
is probably produced by each insect. ‘These pieces are 
of a erey colour, opaque, rough, and roundish. When 
white lac was purified by being strained through mus- 
lin, it was of a brown colour, brittle, hard, and had a 
bitterish taste. It melted in alcohol, and in water of 
the temperature of 145°. In many of its properties it 
resembles bees wax, though it differs in others; and 
Dr Pearson supposes that both substances are composed 
of the same ingredients, but in different proportions: » 

Two thousand graing of white lac’ were exposed in « 
such a degree of heat as was just sufficient to’ melt 
them. As they grew soft and fluid, there oozed out 
550 grains of a reddish watery liquid, which smelled - 
like newly baken bread *. To this liquid’ Dr il 
has given the name of dacczc acid +. 

It possesses the following properties: 


a Rae neaSs 


* The same liquid appears on pressing the crude lac between the 
fingers; and we are told, that when newly gathered it is replete with 
juice. 

+ Pearson’s Trans. of the Chemical Nomenclature, 
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It turns paper stained with turnsole to a red colour. 
_ After being filtered, it has a slightly saltish taste with 
_ bitterness, but is not at all sour. 

When heated, it smells precisely like newly baken hot 
bread, — ) 

On standing, it grows somewhat turbid, and deposits 
a small quantity of sediment. 

Its specific gravity at the temperature of 60° is 
1.025: 

A little of it having been evaporated till it grew very 
turbid, afforded on standing small needle-shaped crystals 
in mucilaginous matter. 

Two hundred and fifty grains of it were poured into a 
very small retort and distilled. As the liquor grew warm, 
mucilage-like clouds appeared; but as the heat increa- 
sed they disappeared again. At the temperature of 
200° the liquor distilled over very fast: A small quan- 
tity of extractive matter remained behind. The distil- 
led liquor while hot smelled like newly baken bread, and 
was perfectly transparent and yellowish. A shred of 
paper stained with turnsole, which had been put into 
the receiver, was not reddened ; nor did another which 
had been immersed in a solution of sulphat of iron, and 
also placed in the receiver, turn to a blue colour upon 
being moistened with the solution of potass *. 

About one hundred grains of this distilled liquid be- 
ing evaporated till it grew turbid, after being set by 
for a night, afforded acicular crystals, which under a 
lens appeared in a group not unlike the umbel of pars- 
Jey. The whole of them did not amount to the quarter 
of a grain. They tasted only bitterish. 

—[—[—[[—[=—[—[[—[[—[—>—$—$_$_$_$=====>==—= 
* A proof that the acid was not the prussic. 
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Another 100 grains being evaporated to dryness in 
avery low temperature, a blackish matter was left be- 
hind, which did not entirely disappear on heating the 
spoon containing it very hot in the naked fire; but on 


heating oxalic acid to a much less degree, it “ad j 


and left not a trace behind. 


Carbonat of lime dissolved in this distilled liquid wey 
effervescence. ‘The solution tasted bitterish, did not — 


turn paper stained with.turnsole red, and on adding to 


it carbonat of potass a copious precipitation ensued. — 


A little of this solution of lime and of alkali being eva- 


porated to dryness, and the residuum made red hot, no- — 


thing remained but carbonat of lime and oat haat of 
potass. 

This liquid did not bce nitrat of lime turbid, but 
it produced turbidness in nitrat and muriat of barytes. 


To five hundred grains of the reddish-coloured liquor — 


obtained by melting white lac, carbonat of soda was 
added till the effervescence ceased, and the mixture was 
neutralised; for which purpose three grains of the car- 
bonat were necessary. During this combination a quan- 
tity of mucilaginous matter, with a little carbonat of 


lime, was precipitated. he saturated solution being — 


filtrated and evaporated to the due degree, afforded on 
standing deliquescent crystals, which on exposure to fite 
left only a residuum of carbonat of soda. FS 
Lime-water being added to this reddish-coloured li- 
quor produced a light purple turbid appearance; and 
on standing there were clouds just perceptible. 
* Sulphuret of lime occasioned a white precipitation, 
but no sulphurated hydrogen gas was perceptible by the 
smell. — 2 
Tincture of galls produced a green precipitation. 
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- Sulphat of iron produced a purplish colour, but no 
precipitation; nor was any precipitate formed by the 
addition first of a little vinegar, and then of a little 
potass, to the mixture. 

Acetite of lead occasioned a reddish precipitation, 
which redissolved on adding a little nitric acid. 

Nitrat of mercury produced a whitish turbid liquor. 

Oxalic acid produced immediately the precipitation 
of white acicular crystals, owing probably to the pre- 
sence of a little lime in the liquid. 

Tartrite of potass produced a precipitation not un- 
like what takes place on adding tartarous acid to tar- 
trite of potass; but it did not dissolve again on adding 
potass. 

Such were the properties of this acid discovered by 
Dr Pearson. They are sufficient to distinguish it from 
all the acids hitherto examined *. 


SECT. XXX. 


OF PRUSSIC ACID. 


A\s the prussic acti is one of the most important in- 
struments which the chemist possesses, and as it has 
perhaps occupied more of the attention of the most dis- 
tinguished cultivators of the science than any of the 
other acids, it will be proper to trace somewhat parti- 
eularly the gradual discovery of its nature and pro- 


_perties. 


ey 


* Phil. Trans. 1794, p- 383- 
Ka 
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About the beginning of the 18th century, Diesbach, 
a chemist of Berlin, wishing to precipitate a solution of 
cochineal mixed with a little alum and sulphat of iron, 


borrowed from Dippel some potass, from which that 


chemist had dzsti//ed several times his animal oil. On 
pouring in the potass, Diesbach was surprised to seey 
instead of the red precipitate which he had expected, a 
beautiful blue powder falling to the bottom of the ves- 
sel. By reflecting on the. materials which he had em- 
ployed, he easily discovered the method of procuring 
the blue powder at pleasure*. This powder was call- 


ed Prussian blue, from the place where it was discover= 


ed. It was announced in the Berlin Memoirs for 
1710+; but the process was concealed, because it had. 
become a lucrative article of commerce. A method of 
preparing it, however, was published by Woodward in 
the Philosophical Transactions for 1724, which he said 
he had got from one of his friends in Germany. This 
method was as follows: Detonate together 4 ounces of 
nitre and as much tartar, in order to procure an extem- 
poraneous alkali; then add 4 ounces of dried bullock’s 
blood, mix the ingredients well together, and put them 
into a crucible covered with a lid, in which there is a 
small hole ; calcine with a moderate fire till the blood 
emits no more smoke or flame capable of blackening 
any white body exposed to it: mcrease the fire towards. 
the end, so that the whole matter contained in the cru- 
cible shall be moderately but sensibly red. In this state 
throw it into two pints of water, and boil it for half an 


hour. Decant off this water, and continue to pour on 


oe ——EEE 


® Stahl’s Three Hundred Experiments, p. 28% 
+ Miscellanea Berol, vol.i. ; 
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more till it come off insipid. Add all these liquids to- 
gether, and boil them down to two pints. Dissolve 
two ounces of sulphat of iron and eight ounces of alum 
in two pints of boiling water; mix this with the for- 
mer liquor while both are hot. An effervescence takes 
place, and a powder is precipitated of a green colour 
mixed with blue. Separate this precipitate by filtra- 
tion, and pour muriatic acid upon it till it becomes of 
a beautiful blue ; then wash it with water and dry it*. 
Different explanations were given of the nature of 
this precipitate by different chemists. All of them ac- 
knowledged that it contained: iron, but to account for 
the colour was the difficult point. Brown, and Geof- 
froy, and Neumann, sieqowrened in succession, that a 
great many other animal substances besides blood com- 
municated to alkalies the property of forming prussian 
blue ; but the ween which they attempted to ac- 
count for its formation were altogether nugatory.. At 
last a very important step was made in.the investiga. 
_tion of this compound by Macquer, who published a 
dissertation on it in the year 17524. 
». This celebrated chemist ascertained the ialienane 
facts: 1. When alkali is added toa solution of iron 
in any acid, the iron is precipitated of a yellow colour, 
and soluble in acids; but if iron be precipitated from 
an acid by an alkali prepared by calcination with blood 
(which has been called a prusstan alkali), it is ofa green 
colour. 2. Acids dissolve only a part of this precipi- 


tate, and leave behind an insoluble powder which is of ' 
an intense blue colour. The green precipitate there. 


fore is composed of two different substances, one of 


* Phil, Trans. Xxxiii. 15. ; t Mem. Par. rgsag 2% 
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which is prussian blue. 3: The other is the brown Ki 


or yellow oxide of iron; and the green colour is ows 
ing to the mixture of the blue and yellow substances. 
4. When heat is applied to this prussian blue, its blue 
colour is destroyed, and it becomes exactly similar to 
common oxide of iron. It is composed therefore of 
iron and some other substance, which heat has the pro- 
perty of driving off. 5. If it be boiled with a pure al- 
kali, it loses its blue colour also, and at the same time 
the alkali acquires the property of precipitating of a 
blue colour solutions of iron in acids, or it has become 
precisely the same with the prussian alkali. 6. Prus- 
sian blue, therefore, is composed of iron and something 
which a pure alkali can separate from it, something 
which has a greater affinity for alkali than for iron. 
». By boiling a quantity of alkali with prussian blue, 
it may be completely saturated with this something, 


—— 


which may be called colouring matter. 8. No acid can - 


separate this colouring matter from iron after it is once 
united with it. 9. When iron dissolved in an acid is 
mixed with an alkali saturated with the colouring mate 
ter, 2 double decomposition takes place, the acid unites 
with the alkali, and the colouring matter with the iron, 
and forms prussian blue. 10. The reason that, in the 
common method of preparing prussian blue, a quantity 
of yellow oxide is precipitated, is, that there is not a 
sufficient quantity of colouring matter (for the alkali is 
never saturated with it) to saturate all the iron displa. 


‘ced by the alkali; a part of it’ therefore is mixed with 


prussian blue. Muriatic acid dissolves this oxide, car- 
ries it off, and leaves the blue in a-state of purity.— 
Such were the conclusions which Macquer drew from 
his experiments ; €xperiments which not only discovers 


\ 
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éd the composition of prussian blue, but threw a ray of 
- light on the nature of affinities, which has contributed 


much towards the advancement of that important branch 


of chemistry. 

~The nature of the colouring matter, however, ‘was 
still unknown. Macquer supposed it to be phlogiston; 
and this opinion was for some time acceded to by al- 
most all chemists. Hence thé alkali saturated with it 
received the name of philogisticated alkali. 

The dissertation of Macquer drew the attention of 
chemists to prussian blue ina peculiar manner: but 
for some time they satisfied themselves with ascertain- 
ing the different bodies which might be employed to 
pblogisticate the alkali, without attempting to ascertain 
what this phlogistication was. At length, in 1772, Mor- 
veau announced his suspicion that the colouring matter 
was not mere phlogiston, but probably an acid. This 
seems to have led succeeding chemists to direct their at- 


tention towards an examination of its properties. Sage 


affirmed that it was phosphoric acid; but this opinion 
was refuted by Lavoisier *. Bergman also announced 
his suspicions that it was an acid, but an unknown onef. 
Deyeux and Parmentier, Bergman, Erxleben, Delius, 
and Scopoli, submitted prussian blue to distillation, and 
obtained a quantity of ammonia. Fontana ascertained 
that prussian blue detonated with nitre. Landriani ob- 
tained, by distillation, a little acid liquid and oil, and a 


great quantity of azotic gas and carbonated hydrogen 


gas. Such was the knowledge of chemists respecting 
the nature of this colouring matter, when Scheele all at 
once removed the veil, and explained its properties and 


*# Mem. Par. 777; p.77> t Notes on Scheffer, { 165. 
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composition. This he performed in two dissertations 
on prussian blue, published in the Stockholm Transac- 
tions for 1782 and 14783*. eet 

He observed that the prussian alkali, aftas, being ex- 
posed for some time to the air, lost the property of 
forming prussian blue; the colouring matter must there- 
fore have left it. . 


He put a small quantity. of it into alarge wins salad 


corked it up, and kept it some time; but no change | 


was produced either in the air or the prussian alkali. 


Something must therefore displace the colouring matter 


when the alkali is exposed to the open air, which is 


not present in a glass vessel. Was it carbonic acid gas? 
To ascertain this, he put a quantity of prussian alkali 
into a glass globe filled with that gas, and in 24 hours 
the alkali was incapable of producing prussian blue. It 


-is therefore carbonic acid gas which displaces the co- 


louring matter. He repeated this experiment with this 


difference, that he hung in the globe a bit of paper. 


which had been previously dipped into a soluticn of sul- 
phat of iron, and.on which he had let fall two drops of 
an alkaline lixivium in order to precipitate the iron. 
This paper was taken out in two hours, and became co-=. 
vered with a fine blue on adding a little muriatic acid. 
Carbonic acid, then, has the property of separating the 
colouring matter from alkali without decomposing it, 

He found also that other acids produce the same ef~ 
fect. Hence he. concluded that the colouring matter 
might be obtained in a separate state. Accordingly he 
made a great many attempts to procure it in that state, 
and at last hit upon the following method, which suc- 
ceeds perfectly. Ws 


b * Scheele, ii. 14x. 
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_. Mix together ten parts of prussian blue in powder, Chap. IV. 
five parts of the red oxide of mercury, and thirty parts. Prepara- 


of water, and boil the mixture for some minutes ina 
glass vessel. The blue colour disappears, and the mix- 
ture becomes yellowish green. Pour it upon a filter ; 
and after all the liquid part has passed, pour ten parts 
of hot water through the filter to wash the residunm 
completely. The oxide of mercury decomposes prus- 
sian’ blue, separates its colouring matter, and forms 
with it a salt soluble in water. The liquid therefore 
which has passed through the filter contains the colour- 
ing matter combined with mercury. The other com- 
ponent parts of the prussian blue, being insoluble, do 
not pass through the filter. Pour this mercurial liquid 
upon 24 parts of clean iron filings, quite free from rust. 


Add at the same time one part of concentrated sulphu-_ 


ric acid, and shake the mixture. The iron filings are 
dissolved, and the mercury formerly held in solution is 
precipitated in the metallic state. The cause of this 
sudden change is obvious: The iron de-oxidates the 
mercury, and is at the same instant dissolved by the 
sulphuric acid, which has a stronger affinity for it than 
the colouring matter has. There remains in solution 
therefore only sulphat of iron and the colouring matter. 
Now the colouring matter being volatile, which the 
sulphat of iron is not, 1t was easy to obtain it apart by 
distillation. Accordingly he distilled the mixture ina 
gentle heat: the colouring matter came over by the 
time that’ one-fourth of the liquor had passed into the 
receiver. It was mixed, however, with a small quan- 
tity of sulphuric acid; from which he separated it by 
distilling a second time over a quantity of carbonat of 
lime. The sulphuric acid combines with the lime and 


tion. 
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Book I remains behind, which the colouring matter cannot do, 
because carbonic acid has a stronger affinity for lime 
than ithas. Thus he obtained the colouring matter in 
a state of purity. new easthy 

Composi- It remained now to discover its component parts. 

= He formed a very pure prussian blue, which he distil- 
led, and increased the:fire till the vessel became red. 
The small quantity of water which he had put into the 
receiver contained a portion of the blue colouring mat- 
ter and of ammonia; and the air of the receiver consist- 
ed of azot, carbonic acid gas, and the colouring matter. 
He concluded, from this and other experiments, that 
the colouring matter is a compound of ammonia and oil. 
But when he attempted to verify this theory by com- 
bining together ammonia and oil, he could not succeed 
in forming colouring matter. This obliged him to 
change his opinion; and at last he concluded that the _ 
colouring matter is a compound of ammonia and char- © 
coal. He mixed together equal quantities of pounded 
charcoal and potass, put the mixture into a crucible, and 
kept it red hot for a quarter of an hour: he then added 
2 quantity of sal ammoniac in small pieces, which he 
pushed to the bottom of the melted mixture, kept it in 
the fire for two minutes till it had ceased to give out. 
vapours of ammonia, and then threw it into a quantity 
of water. The solution possessed all the properties of 
the prussian alkali. Thus Mr Scheele succeeded in. 
forming the colouring matter. 

This colouring matter was called prussic acid by Mor- 
veau in the first volume of the chemical part of the Ez- 
cyclopedie Methodique; an appellation which is now ge- 
nerally received, and which therefore it will be proper 
to employ in the remaining part of this Section. 
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These admirable experiments of Scheele were repeat- Chap. IV. 


ed and carried still farther by Berthollet in 1787; who 
applied to the explanation of the composition of the 
colouring matter the light which had resulted from his 
previous experiments on the component parts of am- 
monia. This illustrious chemist, scarcely inferior to 
Scheele in ingenuity and addtess, ascertained, in the 
first place, that the phlogisticated alkali is a triple salt, 
composed of prussic acid, the alkali, and oxide of iron; 
that it may be obtained in octahedral crystals; and that 
when mixed with sulphuric acid, and exposed to the 
light, it lets fall a precipitate of prussian blue. His next 
object was to ascertain the component parts of prussie 
acid. When oxy-muriatic acid is poured into prussic 
acid, obtained by Scheele’s process, it loses its oxygen, 
and is converted into common muriatic acid. At the 
same time, the prussic acid becomes more odorous and 
more volatile, less capable of combining with alkalies, 
and precipitates iron from its solutions, not blue, but 
green. ‘Thus prussic acid, by combining with oxygen, 
acquires new properties, and is. converted into a new 
substance, which may be called omy-prussic acid. 1f 
more oxy-muriatic acid gas be made to pass into prus- 
sic acid, and it be exposed to the light, the prussic acid 
separates from the water with which it was combined, 
and precipitates to the bottom in the form of an aro- 
matic oil; which heat converts into a vapour insoluble 
in water, and incapable of combining with iron... When 
the green precipitate, composed of oxy-prussic acid and 
iron, is mixed with a pure fixed alkali, the oxy-prussic 
acid is decomposed, and converted into carbonat of am- 
monia. | 

From these experiments, Berthollet concluded, that 
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prussic acid does not contain ammonia ready formed; but 
that it is a triple compound of carbon, hydrogen, and 
azot, in proportions which he was not able to ascertain. 
This conclusion has been still farther verified by Mr 
Clouet, who found that when ammoniacal gas is made 
to pass through a red hot porcelain tube containing 
charcoal, a quantity of prussic acid is formed*. This 
experiment does not succeed unless a pretty steamy heat 
be applied to the tube +. 

Fourcroy and several other chemists believe, that the 
ptussic acid contains also a portion of oxygen in its 
composition, resting chiefly upon an experiment of 
Vauguelin t. This is certainly possible, though it has 
not been proved; and the experiments of Berthollet 
render it somewhat unlikely, 


*® Ann, de Chim. xi. 30. $+ Four. de? Ecole Polytechn. ¥. iii. 436. 

+ Vauquelin’s experiments were as follows: _ 

Exper. I. Put inta a retort 100 parts of the muriat of ammonia, 50 
parts of lime, and 25 parts of charcoal in fine powder; adapt to the re- 
tort a receiver containing a slight solution of the sulphat of iron, and im- 
merse into it the beak of the retort ; then apply a brisk heat, and conti- 
nue the action of the fire until nothing more is disengaged. 

Exrer. II. Put into a retort 100 parts of the muriat of ammonia, 50 
parts of semi-vitreous oxide of lead, and 25 parts of charcoal ; adapt a re- 
ceiver containing a solution of sulphat of iron, and proceed as before. 
Stir well the liquors contained in the receivers, and expose them to the 
air for several days, in order that the combination between the oxide of 
iron and the prussic acid may be perfect, and that the prussiat of iron 
may absorb as much oxygen as is necessary for its passing to the state of 
blue prussiat, and for its being proof against acids: then pour into these 
liquors equal quantities of sulphuric acid well diluted with water, and 
you will have prussian blue, the quantities of which will be as one to six; 
that is to say, the prussian blue of the experiment in which Vauquelin 
employed oxide of lead, was six times more abundant than that of the ex. 


periment in which he employed only lime to disengage the ammonia, 
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Having thus traced the gradual progress of philoso- 
phers in ascertaining the nature of the prussic acid, it 
only remains to give an account of its properties, which 
were first examined by the indefatigable Scheele. 

Prussic acid obtained by Scheele’s process is a co- 
lourless liquid like water. It has a strong odour, re- 
sembling that of the flowers of the peach, or of bitter 
almonds. Its tase is sweetish, acrid, and hot, and apt 
to excite cough. It does not alter the colour of ve- 
getable blues. : 

It is exceedingly volatile, and evidently capable of 
assuming the gaseous form; though it has never been 
obtained apart, nor examined in that state. Ata high 
temperature (when united to a base) it is decomposed and 
converted into ammonia, carbonic acid, and carbonated 
hydrogen gas. 

It unites difficultly with alkalies and earths, and is 
separated from them much more easily than from me- 
tallic oxides. Mere exposure to the light of the sun, or 
to a heat of 110°, is sufficient for that purpose. ‘These 
combinations are decomposed also by all the acids. 

It has no action on metals, but it unites with their 
oxides, and forms with them salts, which are almost all 
insoluble, if we except prussiats of mercury and man- 
ganese. [hese compounds are not decomposed by 
acids. Yet the prussic acid is not capable of taking the 
metallic oxides from the other acids. 

Prussic acid has a great tendency to enter into triple 
compounds, combining at once with an alkali anda 
metallic oxide; and these compounds are much more 
permanent and difficult to decompose than its single 
combinations. 
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The affinities of this acid, as far as aut have been 
ascertained, are as follows: 

Barytes*, 

Strontian, 

Potass, - 
Soda, 
Lime, 
Magnesia, 
Ammonia. 

Tt does not seem capable of combining with alumina. 

This acid is of great importance to the chemist, in 
consequence of the property which it has of forming in- 
soluble compounds with metallic oxides, and almost 
with metallic oxides alone. This puts it in our power 
to ascertain the presence of a metallic body held in so- 
lution. When the prussic acid is dropt in, a precipitate 
appears if a metal be present. The colour of this pre- 
cipitate indicates the metal, and the quantity of it en- 
ables us to ascertain the quantity of metal contained in 
the solution. itis used especially to indicate the pre- 
sence of iron, which it does by the blue colour that the 
solution assumes; and to free solutions from iron, 
which it does by precipitating the iron in the form of 
prussian blue. 

It is evident, however, that the pure prussic acid can- 
not be employed for these purposes, because it is inca- 
pable of taking metallic oxides from other acids. It is 
always employed combined with an alkaline or earthy 
basis. In that state it decomposes all metallic salts by 
a compound affinity. The base most commonly em- 
ployed is potass or lime; and indeed it is most usually 


* Henry, Nicholson’s Fournal, iii, 171. 
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employed in the state of a triple salt, composed of 
prussic acid, potass, and oxide of iron, which is pre- 
ferred, because it is not apt to be decomposed by the 
action of the atmosphere. The method of preparing 
this salt, and the precautions necessary in employing it, 
will be given in a subsequent part of this Work. 

Of all the metallic solutions tried by Scheele, pure 
prussic acid occasioned only a precipitate in three, 
namely, 

x. Nitrat of silver precipitated white. 

2. Nitrat of mercury ...... black. 

3. Carbonat of iron ....... green becoming blue. 

It has no action on the oxides of 


x. Platinum. 4. Lead. +. Manganese. 
2. Iron. 5- Bismuth. 8. Arsenic acid. 
side i ET, 6. Antimony. 9. Molybdic acid. 


10. Gold precipitated by the alkaline carbonats is ren-' 


dered white by this acid. 

11. It disengages carbonic acid from the oxide of 
silver, precipitated by the same alkalies; but the oxide 
remains white. | 

12. It dissolves red oxide of mercury, and forms 
with it a salt, which may be obtained in crystals. 

13. Oxide of copper precipitated by carbonat of potass 
effervesces in it, and acquires a slight orange-yellow co- 
lour. | sae : 

14. Oxide of iron precipitated from the sulphat of 
iron by carbonat of potass, effervesces in it, and becomes 
blue. 

15. Oxide of cobalt precipitated by the same alkali, 
gives in it some marks of effervescence, and becomes 
yellowish brown *, 


* Scheele, ii. 169, 
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The compounds which prussic acid makes with zir- 
conia* and yttria+, seem also to be insoluble ; for these 
earths are precipitated from their solutions by prussiat 
of potass; a circumstance in which they differ from all 
the other earths and alkalies, and which indicates a co- 
incidence between them and the metallic oxides. 


SECT. XXXII. 
OF SEBACIC ACID. 


Cuemrets had long suspected that an acid could be 
obtained from tallow, on account of the acrid nature of 
the fumes which it emits at a high temperature; but 
it was M. Grutzmacher who first demonstrated this acid 
ina dissertation De Ossium Medulla, published in 1748f. 
M. Rhodes mentioned it in 1753, and Segner published 
a dissertation on it in 1754, and Crell examined its pro- 
perties very fully in two dissertations published in the 
Philosophical Transactions for 1780 and 1782. It was 
called at first acid of fat, and afterwards sebacic acid. 
It may be procured by the following process: Mix 
quick-lime with melted tallow, and keep the mixture 
for some time in a melting heat. Then let it cool, and 
wash it in a great quantity of water. Evaporate this 
water, and there will be obtained a brown salt, which 


is impure sebat of lime. Heat this pretty strongly in a 


crucible, dissolve it in water, filter it, separate the ex- 


* Klaproth, + Vauquelin, Aan. de Chim. xxxvi. 158. 
} Leonhardi, 
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¢ ess of lime by means of carbonic acid, then evaporate. _Chap.TV. 
_ Pure crystallized sebat of lime is obtained. Mix this 
salt with sulphuric acid and distil with a moderate heat. 
_ Sebacic acid comes over. a " 
- Sebacic acid, thus obtained, is a liquid of an acid, Repeenee 
a? bitterish taste. "When concentrated, it exhales a / 
_white smoke, which has a strong disagreeable peculiar 
ee and irritates the eyes and the throat. It reddens Pe 
tincture of turnsole. 
Heat causes it to assume a yellowish colour. When 
distilled, it yields a brownish liquid, and when distilled 
to dryness, it leaves a little charcoal. When passed 
_ through a red hot tube, it is decomposed and converted . 
_ into water, carbonic acid, carbonated hydrogen gas, and 
charcoal *. 
It combines with alkalies, earths, and metallic oxides, 
and forms salts called sebats. 
It oxidates silver, mercury, copper, iron, lead, tin, . 
zinc, antimony, manganese. 
It does not act upon bismuth, cobalt, nickel. When 
mixed with nitric acid it dissolves gold. 
Its affinities, according to Morveau, are as follows: 
Barytes,* Affinities, 
Potass, 
Soda, 
. Lime, 
Magnesia, 
. +. Ammonia, 
| Alumina, . 
Metallic oxides. ; 
lll 
* ai ix. 291. Wits | * 
Ny . 
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it may be produced by the distillation of all animal'sub- — 
_ stances. : 


P animal substances is chiefly oil and carbonat of ammo-~ 
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OF ZOONIC ACID. 


Me Bertrao.ter has obtained a peculiar acid by © 
distilling vegetable and animal substances, to which he ~ 
has given the name ofthe zoonic acid*. He procured — 
it by distilling the gluten of wheat, the yest of beer, 
bones, and woollen rags ; and concludes, therefore, that 4 


To obtain this acid pure, he mixed lime with the di- 
stilled liquid, after having separated the oil, which it | 
always contains (for the product of the distillation of 


nia). He boiled this mixture till the carbonat of am- — 
monia was exhaled: he then filtered it, added a little 
more lime, and boiled it again till the smell of the am- — 
monia had gone off entirely. ‘The liquor, which. now | 
contained only zoonat of lime, he filtered again, and ; 
then added a little water impregnated with carbonic — 
acid, in order to precipitate any lime which might hap- 
pen to be dissolved in the liquid without being com- 
bined with the zoonic acid. eke 

After concentrating the zoonat of lime, he mixed it | 
with phosphoric acid, and distilled it in’a retort. Ata 
heat nearly equal to that of boiling water, the zoonic 
acid passes over in a state of purity. 


“ 


TC DMR on 
#® Ann. de Chim. xxvi. 36, 


ZOONIC: 


_. The zoonic acid has an odour like that of meat when 

_ frying, mad it is actually formes during that process. 
_{t has an austere taste. 

It gives a red colour to paper ‘eed with turnsole. 

With alkalies and earths it produces salts, which do 
! “not appear capable of crystallizing. 

3 It forms a white precipitate in the solutions of ace- 

f tite of lead, and nitrat of mercury. 

_ Part of the zoonic acid seems to be destroyed by the 

action of heat during the distillation of the zoonat of 

lime with phosphoric acid: for the liquor, which is in 
ebullition, becomes brown, and grows black at the end 


of the operation: hence Mr Berthollet concludes that. 
_ the zoonic acid contains carbon. The zoonat of silver, 


when kept, becomes gradually brown; hence he con- 
B rlasles that the acid contains hydrogen. 

; Nothing more is at present known concerning this 
, acid. Trommsdorf supposes it the same with the se- 
4 bacic ; but this has not been proved, nor even rendered 
probable: - 


—— 
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*F rom the preceding account of the ps it is evident 
“that these bodies are exceedingly di different from each 
_ other, and that bodies of the most ba nature have 
_ been arranged under the sametclass. This has made it 
a very difficult matter to assign the characteristic marks 
ef acids in general, or those properties which constitute 
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‘namely, the oxy-muriatic, the benzoic, the laccic, the 
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the essence of an acid, and) render it necessary to place 
a body in this class rather than in any other. Accord~ ; 
ingly we find that chemists have differed very consider, 
ably about these characteristics. : 

They all agree in this particular, that acids are ca- . 
pable of combining with alkalies, earths, and metallic — 
oxides, and of forming with them compounds known by 
the name of salts. No substance which wants this pro- q 
perty is considered as an acid. But this property alone — 
is not sufficient to distinguish acids from other bodies ; 
because many substances possess it which have been — 
unanimously excluded from the class of acids; the 
greater number of metallic Ssdaee: for instance, and the. 
gaseous oxide of azot. It is true indeed that the salts a 
which these last bodies form with alkalies and eho | 
have not been much exammed ; but it is no less certain | 
that they exist. 

All the acids convert vegetable blues to red, ify we 
except the prussic ; but they differ exceedingly i in the — 
extent to which they possess this property. The great- 
er number convert almost all vegetable blues (except 4 
indigo) to red ; while some, the carbonic for instance, — 
only act upon the most delicate, as the tincture of turn- 4 
sole. ‘The cause of this change of colour has not been 
ascertained. In many cases it seems to be in conse — 
quence of the saturation of an alkaline or earthy dee 
stance which was previously combined with the colour- 
ing matter. This is the case evidently with respect to | 
litmus. If this held always, the coriversion of vee a : 
table blues into red would be merely a consequence of © 


the superior affinity which they have for them. 
All the acids have an acid or sour taste, except five; 


r 
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| " prussic, and the zoonic. In all these the other characters 
of acids are likewise exceedingly feeble. The strength of 
the acid taste differs exceedingly in those which have it. 
In some, as the sulphuric, it is intolerably strong ; 1 

others, as the boracic and the succinic, it is barely per- 
} ‘ceptible ; while in others, as those which have a metal- 
lic basis, it is overpowered by an acrid metallic savour. 
1 All the acids are soluble in water; but in this re- 
spect also they differ exceedingly from each other. Six 


of them are so soluble in water that they have never 
been obtained except in combination with that liquid. 


These are, 
1. Sulphuric, 3. Acetous, 5. Sebacic, 
2. Nitric, 4. Prussic, 6. Zoonic. 


_ The rest may be obtained either in the state of gas, or 
in a solid or crystallized form. Five of them are gases, 
_ which are readily absorbed by water to. a certain a- 
mount, after which the water being saturated refuses to 
absorb any more. The weight of each absorbed by 
Loo parts of water may be seen in the following TABLE. 
BRON UbtAtle died ac) Cia tecey 9 OOrOO 
2. Sulphurous .........+ 3.96 
3. Carbonic ...,..05+5-5 0,18 
4. Oxy-muriatic......... unknown 
go Fluorio wid? i Sates’ « unknown 
The weight of the remaining acids, when solid or 


erystallized, soluble in 100 parts of water, is exhibited 


” in the following TABLE. 

} Phosphoric : | r 
Acetic ; 

Be peekepe Very soluble, proportion 

Bee,» Malic not determined, 


Lactic ey 
L3 
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All the acids are more or less soluble 1n alcohol, ex. 


cept phosphoric acid and the metallic acids. The sul- 


phuric, nitric, and oxy-muriatic, as we shall see after~ 
wards, have the property of decomposing alcohol. 


The acids differ from each other exceedingly in the | ie 4 


changes which they undergo when exposed to the ae 
‘tion of heat. Some of them are incombustible ; others, 
‘on the contrary, are combustible. 

The incombustible acids have received the name of 


mineral acids, because they are obtained most abun. 


dantly from the mineral kingdom. They are the acids 
which have been described in the first 15 Sections of 
this Chapter. All of them, as far as is known, contain 


a combustible basis combined with oxygen. The great. . 


i 
"F 


«cn 
ae eS se ey, 


er number of them can only be produced by combus- ~ 


tion or some equivalent process. "Two of them, name- 


Me ee ie 5 “i 
ly, nitric and oxy-muriatic acids, are capable of support- 


ing combustion, and it is not unlikely that this is the 
case also with arsenic acid. 

~The combustible acids include all that have been de- 
scribed in the preceding Sections, except the first 15. 


They are almost all either the products of vegetation, | . 


+] 
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) ae . 2 raP : 
er obtained by peculiar processes from animal and ve- Chap. IV. . 
getable substances. For that reason they have been 


denominated vegetable and animal acids. ‘The vege- Vegetable 
table’ acids are the following’: Bee | fy } 
a. Acetous, 6. Malic, 11: Camphoric, . te 
as Acetic, 4. Gallic, 12. Suberic, 
a det Oxalic, 8. Mucous, 13. Laccic. ; 
4. a 9. Benzoic, 
| 5. Citric, 10. Succinic, 
- The animal acids are only four in number ; namely, And ani- 
: gaptiees eye Lawgiog: tx * 3. Sebacic, xy 
2. Prussic, 4. Zoonic. | 


pf ott 
And perhaps the sebacic might also be reckoned among =~ 
: ‘the vegetable acids, for it sage be obtained from vege- 

‘ table fats as well as animal. 

These acids are of a more complex nature than the 
mineral acids. The vegetable acids are all composed oe a 
of oxygen, hydrogen, and carbon. Hence the reason 
that several of them may be converted into others by i. 


| _ the action of nitric acid. This acidalters the propor- =~ 


tion of their ingredients, either by abstracting part of . 


their carbon ani hydrogen, or byrFominuiienting Oxy~ — 

gen; or by both together. But it is impossible to ex- 

- plain precisely what these changes actually amount to, - * 
without being 2 antat with the component parts of 


every vegetable acid, the manner in which these. acids 


‘ 


are combined, and the affinities which exist between 


y ‘each of their ingredients. This, however, is very far 
_ from being the case at present.. Though a vast num- 5 


ight on this very point; the difficulties which were to 

be encountered have been so great, that fo accurate re. 

$y Its have yet been obtained. All that is known at 
| L4. 
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present is an approximation towards the component 
parts of three acids. This may be seen in the follow- 


ing TABLE. 


Acids. Oxygen. | Carbon. | Hydrogen. 


Acetous 50-19} 35-07] 11.94 
Oxalic aM 13 10 
Tartarous 18 10.5 


It was some time ago supposed by chemists, that each — 
of these acids was composed of a peculiar compound — 


base or radical combined with oxygen. The radical 4 


was supposed to be a combination of carbon and hydro- — 
gen; but no proof whatever has been given of the | 


truth of this opinion, nor has the smallest evidence been i 
produced that any su¢h radicals exist. Itis much more — 
probable that all the ingredients of the acids are com~ _ 


bined together and constitute a triple combination. 


Two of the animal acids, namely the prussic and — 


zoonic, besides hydrogen and carbon, contain also azot. 
Whether this be the case also with the sebacic has not 
been ascertained. In all probability lactic acid con- 


tains none ; for it resembles vegetable acids in every — 


respect. 3 | | : 
Besides the acids which have been described in this 
Chapter, there are several others which have been pur- 
posely omitted. All of them belong to the class of ani- 
mal acids. These are, é 
1. FORMIC ACID, or ACID OF ANTS, obtained by dis- 
tilling that species of ant called by Linnzeus formica ru- 


fa; or by infusing these animals in water. It is ex- | 
ceedingly probable, from the experiments of Deyeux, E: 


that this acid is the acetous. 


i 
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Dyas acid ; and Chaussier remarked that the silkworm, 
| after being converted into a butterfly, gives out a li- 


cocoon, the acid was deposited in a reservoir near the a- 
nus. By means of a pair of scissars he collected some 


effervescence, and even attacked the scissars. He after- 
_ wards collectedit by infusing the chrysalids in alcohol, 
which dissolved'the acid, but left the impurities un- 


examined. We donot therefore know at present whe- 
_ ther it be the same with some of the acids already de- 
oY ee | 
_ described. 

4. AMNIOTIC ACID. §to any use by chemists, the de- 
-. scription of them will come in with more propriety un- 
_ der the Class of Anwimat BopiEs. 


which reddened blue paper, united with alkalies with © 


touched. The properties of this acid have not been 
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OF COMPOUND COMBUSTIBLES, 


ee ; ” 


Tue compound combustibles are almost all composed 
of carbon and hydrogen, or of carbon; hydrogen, and 
oxygen. They are a very numerous’ class of bodies, 
comprehending the greater number of animal and ve- 
getable substances, and of the produets obtained from — 
these substances. But the present state of chemistry 


- does not permit us to take the term in that comprehen- 


sive sense: The investigation of vegetable and animal — 
bodies is too incomplete ; their properties are too im- . 
perfectly known to allow us to introduce them into the — 
first principles of the science; and the utility of the 

greater number of them as chemical instruments is too 
inconsiderable to warrant any such introduction, even — 
if their properties were completely investigated. For — 
these reasons, it will be proper to treat in this Chapter Be 
of those compound combustibles only which are jo 


i“. . 
te 


ployed in chemistry as instruments of investigation, 


reserving the remainder for the Second Part of this 


Work. These may be reduced under four classes; ~ 


“ 


namely, 


1. Fixed oils, 3- Alcohol, _ 
2. Volatile oils, . 4. Ether. 
These shall form the subject of the following Secti 


FIXED OILs. 


SECT. I, | aon 


— OF FIXED OILS. 


On, which is of such extensive utility in the arts, was 
known at avery remote period. It is mentioned in 
enesis, and during the time of Abraham was even 
used inlamps*. The olive was very early cultivated, 
and oil extracted from it in Egypt. Cecrops brought 


it from Sais, a town in Lower Egypt, where it had 
been cultivated from time immemorial, and taught the 


= 


“Athenians ito extract oil from it. In this manner the 
‘use of oil became known in Europe}. But the Greeks 
‘seem to have been ignorant of the method of procuring 


light by means of lamps till after the siege of Troy ; 
at least Homer never mentions them, and constantly de- 
r a his heroes as lighted by torches of wood. There 
are two classes of oils exceedingly different from each 
other; namely, fixed oils and volatile oils. 

 Fixep o1ns, which form the subject of this Section, 


* 


are distinguished by the following characters : 


x5 “Liquid, or easily become so when exposed to a Characters 


gentle heat. 
2. An unctuous feel. 
a Very combustible. 
4. A mild taste. 
ES: vig be point not under ce 


¢ Herodot, lib, ii. 59. and 62. 
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in which fixed oils are found is the seeds of bicotyledi- 
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These oils, which are called also fat or expressed sts, 
are numerous, and are obtained, partly from animals 
and partly from vegetables, by simple expression. A 
instances, may be mentioned whale oil or train oil, ob» 
tained from the blubber of the whale ; olive oil, obtain- 
ed from the fruit of the olive; linseed oil and almond 
oil, obtained from linseed and almond kernels. Fixed 
oils may also be extracted from poppy seeds, hemp seed x 
beech mast, and many other vegetable substances. i 


It deserves attention, that the only part of vegetables. 


nous plants *. In animals they are most usually depo-— : 
‘sited i in the liver, though they are found also in the eggs” 
of fowls. | 

All these oils differ from each other in several parti- 4 
culars, but they also possess many particulars in com- 
mon. Whether the oily principle in all the fixed oils is _ 
the same, and whether they owe their differences to ace 
cidental ingredients, is not yet completely ascertained, 
as no proper analysis has hitherto been made; but it is — 
exceedingly probable, as all the oils hitherto tried have 
been found to yield the same products. In the present 
state of our knowledge, it would be useless to give. a 
particular description of all the fixed oils, as the “diffe- 
rences between them have not even been accurately as- — 
certained, t a 

Fixed oils are considered at present as composed of 
hydrogen and carbon. Lavoisier analysed: olive oil by | 
burning a given portion of it in oxygen gas, by means 
of the apparatus ee. by fig. 10. which will be 


a | E 2s 


* Fourcroy, vil. 319, 
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described in a subsequent Section. During the com- 
bustion there was consumed 

‘ Ofc. 0's a) Suiplg.yoligraims: troy 

By . Of oxygen gas... 50-86 86 

bs . Total . . 66.65 5 


>, 


; onic acid obtained amounted to 44.50 grains; the 
weight of the water could not be accurately ascertained: 
_ but as the whole of the substances consumed were con- 
verted into carbonic acid gas and water, it is evident 
that if the weight of the carbonic acid be subtracted 

_ from the weight of these substances, there must remain 

_ precisely the weight of the water. Mr Lavoisier ac- 
~ cordingly concluded, by calculation, that the weight of 


_ the water was 22.15 grains. Now the quantity of oxy- 


en in 44.50 grains of carbonic acid gas is 32.04 grains, 
and the oxygen in 22.15 grains of water is 18.82 grains; 
both of which taken together amount to 50.86 grains, 
precisely the weight of the oxygen gas employed. 

The quantity of charcoal in 44.50 grains of carbonic 


| 


gen in 22.15 grains of water is 3.32 grains; both of 
which, when taken together, amount to 1 5-79 grains, 
which is the weight of the oil consumed. 
4 Tt follows, therefore, from this analysis, that 15.79 
; grains of olive oil are composed of 
* _ 12.49 carbon 
4 3.32 hydrogen. 

- Olive oil therefore is composed of about 
4 49 carbon 


21 hydrogen 
100 * 
- * Mem. Par. 1784, and Four. de Phys. for 1787, July. 


* 


The Dadi were carbonic acid and water. The car _ 


acid gas is 12.47 grains; and the quantity of hydro- 
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| Book H. This, however, can only Be ‘considered as a very im ‘is 
perfect approximation towards the truth. : 
Properties. Fixed oil is usually a liquid with a certain degree f 
viscidity, adhering to the-sides of the glass he in 
which it is contained, and forming strie*. It is ‘never F 
perfectly transparent, having always a certain degree 
‘of colour; most usually it is yellowish or greenish. 
Its taste is sweet, or nearly insipid. When fresh, it 
has little or no smell. Its specific gravity varies from 
0.9403 (the specific gravity of linseed oil) to o. 9 53. 
(the specific gravity of olive oil). - atta 
Fixed oil is insoluble in water. When the two xii 
quids are agitated together, the water loses its transpas 
a rency, and acquires the white colour and consistency Sof 
milk. ‘This mixture is known by the name of emulsion. q 
When allowed to remain at rest, the oil soon separates, 
and swims upon the surface of the water. > 8 
Fixed oil does not evaporate till it be heated to about 
600°. At that temperature it boils, and may be di- — 
stilled over; but it is always somewhat altered oye the 
process. Some water and sebacic acid seem to be forint 
ed, a little charcoal remains in the retort, and the oil 
obtained is lighter, more fiuid, and has a stronger tast 7 
than before. Oil, thus distilled, was formerly. distin. ‘ 
guished by the name of philosophical oil. Pi ‘Ls a 
Fixed oil, when in the state of vapour; takes fire on 
‘ the approach of an ignited body, and burns with a yale a 
lowish white flame. Jt is upon this principle that catl- ~! 
dies and lamps: burn. The tallow or dil is first. cons 
verted into the state of vapour in the wick; it then 
takes fire,’ and supplies: a sufficient quantity of heat to 
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* Sometimes it is nearly solid, or of the consistence of butters > 


4 n 
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convert more oil into vapour ; and this process goes on 


a . ° e ° . 
while any oil remains. The wick is necessary to pre- 


5 


sent a sufficiently small quantity of oil at once for the 


_heat to act upon. Ifthe heat were sufficiently great to 


keep the whole oil at the temperature of 600°, no wick 


would be necessary, as is obvious from oil catching 


fire spontaneously when it has been raised to that tem- 


_ perature. 
When exposed to the action of cold, fixed oils lose 


their fluidity, and are converted into ice; but. this 


change varies exceedingly in different oils. 


_ When fixed oils are exposed to the open air or to 
oxygen gas, they undergo different ali according 
to the nature of the oil. 

1. Some of them dry altogether, without losing their 
transparency, when thin layers of them are exposed to 


the atmosphére. ‘These are distinguished by the name 


of drying oils, and are employed by painters. Linseed- 
oil, nut oil, poppy oil, and hempseed oil, possess this 
property ; but linseed oil is almost the only one of these li- 
quids employed in this country as a drying oil. The cause 
of this peculiarity has not been completely investigated. 


But it is well known that these oils possess the drying. 
quality at first but imperfectly. Beforethey can be em- 


ployed by painters, they must be boiled with a little 


litharge. During this operation the litharge is partly - 


reduced to the metallic state. Hence it has been con- 
jectured that drying oils owe their peculiar properties 
to the action of oxygen ; which is supposed either to 


“constitute one of their component parts, or to convert 
them into drying oils by diminishing their hydrogen. 


2. Other fixed oils, when exposed to the atmosphere, 


4 gradually become thick, opaque, and white, and as 


° 


Action of 
air. 


Drying oils, 


Fat oils 


Rancidity. 


doubted, then, that it is owing to the action of oxygen. — 
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sume an appearance very much resembling wax or tallow. 
These have been distinguished by the term fat oils 
Olive oil, oil of sweet almonds, of rapeseed, and of ben, | 
belong to this class. | 
When oil is poured upon water, so as to form ai 
thin layer on its surface, and is in that manner el } 
to the atmosphere, these changes are produced much — 
sooner. Berthollet, who first examined these phenomena ~ 
with attention, ascribed them to the action of light: but — 
Sennebier observed that no such change was produced © 
on the oil thongh ever so long exposed to the light; 
provided atmospherical air was excluded; but that it © 
took place on the admission of oxygen gas, whether the 7 
oil was exposed to the light or not*. It cannot be — 


It is supposed at present to be the consequence of the — 
simple absorption “of oxygen and its combination with — 
the oils. Xow 
3. Both these classes of oils, when exposed in con-— 
siderable quantity to the action of the atmosphere, un- 
dergo another change, well known under the name of — 
rancidity. “But the fat oils become rancid much more — 
readily than the drying oils. Rancid oils are thick, — 
have usually a brown colour, convert vegetable blues to 
red, and have the smell and taste of sebacic acid. Du- 
ting the change which they undergo, some drops of water — 
also appear on their surface. The rancidity of oils then 


~ 
¥ 


is owing to the formation of a quantity of sebacic acid 

in them. This, together with the water, is evidently | 

the consequence of a partial decomposition +. 
Fixed oils readily dissolve sulphur when assisted by 
| 4 . 5" 


* Ann. de Chim. xi. 89. t Fourcroy, Vii. 328. 
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héat. The solution assumes a reddish colour. When 


distilled, there comes over a great quantity of sulphu- 
vated hydrogen gas, When the solution is allowed to 
cool, the sulphur is deposited in crystals. By this pro- 
cess Pelletier obtained sulphur in regular octahedrons. 
They likewise dissolve a small proportion of phos- 
phorus when assisted by heat. These oily phosphurets 
emit the odour of phosphorated hydrogen, and yield, 
when distilled, a portion of that gas. When rubbed in 
the open air, or when spread upon the surface of other 
bodies, they appear luminous in consequence of the com- 
' bustion of the phosphorus. When hot oils saturated 
with phosphorus are allowed to cool, the phosphorus 
crystallizes in octahedrons, as Pelletier ascertained. 


Charcoal has no sensible action on fixed oils; but» 


when they are filtered through charcoal powder, they 
are rendered purer, the charcoal retaining their impu- 
rities. Neither hydrogen nor azotic gas have any action 
on fixed oils. 

Fixed oils have scarcely any action upon metals}; but 
they combine with several metallic oxides, and form 
compounds known by the name of plasters. 

They combine likewise with alkalies and earths, and 
- form with them compounds called soaps. The fat oils 

enter into these combinations much more readily than 
the drying oils. 

Fixed oils absorb nitrous gas in considerable quantity, 
and at the same time become much thicker and speci- 
 fically heavier than before *. } 

Sulphuric acid decomposes fixed oils, at least when 
concentrated. It renders them first thick and of a 


— 


* Priestley, i. 378. 
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brown colour; then water is formed, charcoal preci- 
pitated, and an acid formed *. Nitric acid renders them 


thick and viscid. When nitrous acid is poured upon the 
drying oils, it inflames them without addition; but it does _ 


not produce that effect upon the fat oils, unless it be 
mixed with a portion of sulphuric acid. 
The affinities of fixed oils are as follows: 
Lime, 
Barytes, . . 
Fixed alkalies, 
Magnesia, . 
Ammonia, 
Oxide of mercury, 
Other metallic oxides, 
Alumina. 


‘The importance of fixed oils is well known. Some. 


of them are employed as seasoners of food; some are 
burnt in lamps; some form the basis of soap; not to 


mention their utility in painting, and the many other 


important purposes which they serve. 


SECT, II. 
OF VOLATILE OILS, 


V oLATILE OILS, called also essential ot/s, are distin~ 
guished by the following properties : 
1. Liquid; often almost as liquid as water; some- 
times viscid. 
a ee an 


* Fourcroy, Vile 330. 
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2. Very combustible. 

3. An acrid taste and a strong fragrant odour. 

4. Boiling point not higher than 212°. 

§. Soluble in alcohol; and imperfectly in water. 

6. Evaporate without leaving any stain on paper. 

By this last test it is easy to discover whether they have 
been adulterated with any of the fixed oils. Let a drop 
of the volatile oil fall upon a sheet of writing paper, and 
then apply a gentle heat to it. If it evaporates without 
leaving any stain upon the paper, the oil is pure; but if 
it leaves a stain, it has been contaminated with some 
fixed oil or other. 

Volatile oils are almost all obtained from vegetables, 
and they exist in every part of plants; the root, the 
bark, the wood, the leaves, the flower, and even the 
fruit, though they are never found in the substance of 
the cotyledons ; whereas the fixed oils, on the contrary, 
are almost always contained in these bodies *. 


When the volatile oils are contained in great abun- 


dance in plants, they are sometimes obtained by simple 


expression. ‘This is the case with the oil of oranges, 


of lemons, and of bergamotte ; but in general they can 
only be obtained by distillation. ‘The part of the plant 
containing the oil is put into a still with a quantity of 
water, which is distilled off by the application of a mo- 
derate heat. ‘The oil comes over along with the water, 
and swims upon its surface in the receiver. By this pro- 
cess are obtained the oil of peppermint, thyme, lavender, 
and a great many others, which are prepared and em- 
ployed by the perfumer.: Others are procured by the 
distillation of resinous bodies. This is the case es par- 
————————————— ees, 


* Fourcroy, vii. 352. 
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Book I. ticular with oil of turpentine, which is obtained by dise 
tilling a kind of resinous juice called, futpenting, that 
exudes from the juniper. 

Properties, The greater number of volatile oils are liquid, and 

some of them are as transparent and colourless as water. 
This is the case with the oil of turpentine. But for the 
most part they are coloured. Some of them are yellow, 
as the oil of lavender; some brown, as the oil of rhodium ; ; 
some blue, as oil ef chamomile; but the greater num- 
ber of volatile oils are yellow or reddish-brown. 

Their odours are so various as to defy all description, 
It is suthcient to say, that all the fragrance of the vege- 
table kingdom resides in the volatile oils. Their taste 
is always acrid, hot, and exceedingly unpleasant. ‘Their 
specific gravity is for the most part less than that of 
water; but some volatile olls, as those of canella and 
sassafras, are heavier than water. ‘The specific gravity 
of the volatile oils varies from 0.8697 to 1.0439* 
‘Water dissolves a small portion of volatile oils, and 
acquires the odour and the taste of the oil which it holds 
in solution. 

When heated, they evaporate very readily and with- 
out alteration. ‘They are much more combustible than 
fixed oils, owing to their greater volability. ‘hey burn 
with a fine bright white flame, exhale a great deal of 
smoke, deposit much soot, and consume a greater pro- 
portion of the oxygen of the atmosphere than fixed 
oils. ‘Lhe products of their combustion are water and 
carbonic acid gas. From these facts it has been con- 
cluded that they are composed of the same ingredients 
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'# Fourcroy, vil. 362. 
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as the fixed oils, but that they : aches a greater pro- Chap. V. 
portion of hydrogen *. 

» When exposed to the action of cold they Kalleogs like 
the fixed oils; but the temperature. necessary to produce 
this effect varies according to the oil. Some of them, 
as oil of anise and of fennel, become solid at the.tem- 
perature of 50°; frozen oil of bergamot and of ‘cariella 
become liquid at 23°; oil of turpentine ‘at 14° 7. Mar- 
queron exposed several volatile oils to a cold of —17°. 
They congealed or rather: crystallized partially, and at 
the same time emitted an elastic fluid. These crystals 
consisted partly of the oils themselves, partly of other 
substances. Some of them had the properties of benzoic 
acid q. 

| Volatile ous, when exposed ‘6 the action of light cat 
in close vessels, and excluded from common air, ee 
go very singular changes. Their colour becomes deeper, 
they acquire a great deal of consistency, and their spe- 
cific gravity is considerably increased, ‘Lhe cause of 
these changes is but imperfectly known. Ti ingry, to 
whom we are, indebted for these interesting researches, 
has proved that light is a necessary agent. It was sup- 
posed formerly that they were occasioned by the ab- 
sorption of oxygen; and when oxygen jis present, it 
has been ascertained that it is absorbed: but Tingry has 
proved that the same changes go on when oxygen is 
excluded. ‘This philosopher ascribes them to the fixa- 
tion of light. If this be the real cause, the quantity of 


~ 


* Proust has Secrved that a quantity of volatile oil is formed when 
east iron is dissolved in sulphuric: or muriatic acid. It'exhales in combi- 
nation with the hydrogen gas which is emitted. Hence the disagreeable 
odour cf that gas. Four. de Fiys xlix. 155. - | a 
+ Miasgiicton, Four. de Phys. xiv. 136. t Ibid, | 
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light fixed must be enormous. For as the specific gravity 
of the oils is increased considerably while the bulk con- 
tinues the same, it is evident that the absolute weight 
must be increased proportionably, One circumstance, 
however, renders this conclusion somewhat doubtful, 
at least in its full extent ; and that is, that the quantity 
of change was always proportional to the quantity of 
the oil and the quantity of air contained in the vessel *. 

When exposed to the open air their colour becomes 
gradually deeper, and they acquire consistency, while 
they exhale at the same time a very strong odour. The 
air around, as Priestley first ascertained, is deprived of 
its oxygen, a quantity of water is formed, and the oils 
at last, for the most part, assume the form of resins}. 

Volatile oils dissolve sulphur and phosphorus, and 
the solutions have nearly the same properties as those 
made by means of fixed oils. | 

They have no action on the metals, and seem scarcely 
capable of combining with the metallic oxides. 

They combine only imperfectly, and in small quan- 
tity, with alkalies and earths. The French chemists 
have proposed to give these combinations the name of 
savonules, which Dr Pearson has translated by the term 
saponules ; but these denominations have not been adopt- 
ed by chemists t. ’ 

They absorb nitrous gas in great abundance, and 


ss 


* Tingry, Four. de Phys. xlvi. 161. and 249. 

+ Resins are concrete vegetable juices; the cote ens property of 
which is insolubility in water and solubility in alcohol. Common resin, or 
rosin, from which they derive their name, is one of them ; and sealing 
wax consists almost entirely of another. 

$ The term saponule does not agree well with the idiom of our lan- 
guage, The word subsoap, or something similar, would have been better. 
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withepreat facility, and seemingly decompose it, ac- 
quiring a thick consistence and a resinous appearance, 
as if they had absorbed oxygen*. 

Sulphuric acid decomposes volatile aad, ; carbonated 
hydrogen gas is emitted, and charcoal is precipitated. 
Nitrous acid inflames them, and converts them into 
water, carbonic acid, and charcoal, Oxy-muriatic acid 
converts them into substances analagous to resins. 

Volatile oils are applied to a great number of uses. 
Some of them are employed in medicine; some of 
them, as oil of turpentine, are much used to dissolve 
resins, | which are afterwards employed as varnishes ; 
not to mention their employment in painting and in 
perfumery. 

Besides the oils which exist ready formed in the ve- 
getable and animal kingdom, there are a variety of 
others which are obtained when animal or vegetable 
bodies are distilled by means of a heat above that of 
boiling water. These oils have received the appella- 
tion of empyreumatic, because they are formed by the 
action of fire. They have never been examined with 
attention ; but several of them seem to possess the pro- 
perties of the volatile oils.. Their odour is always ex- 
ceedingly disagreeable, and their taste acrid. 


* Priestley, i. 372, 
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OF ALCOHOL 
Wire has been known fromthe earliest ages. The 
Scriptures inform us that Noah planted a vineyard and 
drank wine; and the heathen writers are unanimous in 
ascribing the invention of this liquor to their: earliest 
kings and heroes. Beer, too, seems to have been disco- 
vered at a very remote period. It wasin common use 
in Egypt in the time of Herodotus*. Tacitus informs 
us that it was the drink of the Germans}. « Whether 
the ancients had any method of procuring ardent spirits 
from these or any other liquors, does not: appear. ‘The 


_ Greeks and Romans seem to have been ignorant of.ar- 


dent spirits altogether, at least we can discover no tra- 
ces of any. such liquor in their writings: But among 
the northern nations of Europe, intoxicating hquors 
were in use from the earliest ages. Whether these li- 
quors resembled the beer of the Germans, we donot 
know. It is certain, at least, that the method of pro- 
cuting ardent spirits by distillation was known in the 
dark ages; and it is more than probable that it was 


‘practised in the north of Europe much earlier. They | | 


are mentioned expressly by Thaddeus, Villanovanus, 


and Lullyt. 
Ardent spirits, such as brandy, for instance, rum Mand 


# Lib. iin. 77. “De Morib. Germ c .3%ii, =~ 
} Bergman, iv. art. ii. 4. 
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whisky, consist almost entirely of three ingredients, 
“ water, alcohol or spirit of wine, to which they owe their 
' strength,-and a small quantity ofa peculiar oil, to 
which they owe their flavour. ! 

When these spiritous liquors are distilled in a water 
path, the first part that comes over is a fine light trans- 
parent liquid, known in commerce by the name of rec- 
tified spirits, and commonly sold under the denomina- 
tion of alcohol or spirit of wine. It is not, however, 
as strong as possible, still containing a considerable por- 
tion of water. This water may be separated, and the 
alcohol obtained as pure as possible, by the following 
process : Saturate the spirit with a quantity of carbo- 
nat of potass, which has just gmmediately before. been 
vexposed for about half an hour in a-crucible to a red 


heat, in order to: deprive it of moisture. Carbonat of 


potass in this state has.a strong attraction for water; it 
accordingly combines with the water of the spirit ; and 
the solution of carbonat of potass thus formed sinks te 
the bottom of the vessel, and the alcohol, which is 
lighter, swims over it, and may easily be decanted off ; 
‘or, what is perhaps better, the solution of potass may 
be drawn off from below it by means of a stop-cock 
placed at the bottom of the vessel. The alcohol, thus 
obtained, contains a little pure potass dissolved, which 
may be separated by distilling’ it in a water bath with 
a very smallheat. The alcohol passes over, and leaves 
the potass behind. It is proper not to distil to dry- 
ness, ‘This process is first mentioned by Lully. 
Alcohol is said to have been discovered, or at least 
first accurately described, by Arnold de Villa Nova, 
who was born about the end of the thirteenth century. 
This chemist, who was professor of medicine at Mont- 
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pelier, first formed tinctures, and introduced them into 
medicine * 


Alcohol is a transparent liquor, colourless like water, 


of a pleasant smell, and a strong penetrating agreeable 
taste. When swallowed it produces intoxication. 


It is exceedingly fluid, and has never been frozen, _ i 


though it has. been exposed to a cold so great chat the 
thermometer stood at —69°. 

Its specific gravity, when pure, is only 0.800; but1 it 
is seldom obtained'so low. The specific gravity of al- 
cohol, as highly rectified as possible, is 8.200 }+: that 
of the alcohol of commerce is seldom less than 8.371. 


Tt is almost unnecessary to remark, that the diminu- 


tion of specific gravity isalways proportional to the ie 
rity of the alcohol. 

Alcohol is exceedingly volatile, boiling at the tem- 
perature of 176°; in which heat it assumes the form 
of an elastic fluid, capable of resisting the pressure of 
the atmosphere, but which condenses again into alcohol 
when that temperature is reduced. In a vacuum it 
boils at 56°, and exhibits the same phenomena: so that 
were it not for the pressure of the atmosphere, alcohol 
would always exist in the form of an elastic fluid, as 
transparent and invisible as common air. This subject 
was first examined with attention by Mr,Lavoisier f. 
The fact, however, had been known long before. 

Alcohol is exceedingly combustible ; and’ when set 
on fire, it burns all away with a blue flame, without 


nares 


* He is said also to have been the first who obtained the oil of turpen- 
tine. He obtained it by distilling turpentine. He employed it asa sol- 


vent of resins. 


+ Nicholson’s Dictionary, p. 867, } Four. de Phys. 1785. 
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leaving any residuum. Boerhaave observed, that when 
the vapour which escapes during this combustion is col- 


lected in proper vessels, it is found to consist of nothing 
but water. Junker had made the same remark: and 
Dr Black suspected, from his own observations, that 


the quantity of water obtained, if properly collected, 
_ exceeded the weight of the alcohol consumed. This 


observation was confirmed by Lavoisier; who found 
that the water produced during the combustion of alco- 
hol exceeded the alcohol consumed by about 5th part ist 

Different opinions were entertained by chemists about 
the nature of alcohol. Stahl thought that 1t was com- 
posed of a very light oil, united by means of an acid 
to a quantity of water. According to Junker, it was 
ecinposed of phlogiston, combined with water by means 
of an acid. Cartheuser, on the other hand, affirmed, 
that it contained no acid, and that it was nothing else 
than pure phlogiston and water. But these hypotheses 
Were mere assertions supported by no proof whatever. 
Lavoisier was the first who attempted to analyse it. 

He set fire to a quantity of alcohol in close vessels 
by means of the following apparatus: BCDE (fig. 10.) 
is a vessel of marble filled with mercury. Ais a strong 
glass vessel placed ever it, filled with common air, and 
capable of containing about 15 pints (French). Into 
this vessel is put the lamp R filled with alcohol, the 
weight of which has been exactly determined. On the 
wick of the lamp is put a small particle of phosphorus. 


‘The mercury is drawn up by suction to the height IH. 


This glass communicates by means of the pipe LK with 


t ; 
_ another glass vessel 5 filled with oxygen gas, and placed 


a 


«  ® Mem. Par, 1781, p. 493: 


Composi- 
tion. 


over a vessel of water T. This communication may be 


¢ 
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shut up at pleasure by means of the stop-eock M. 
Things being thus disposed, a crooked red hot iron 


Wire is thrust up through the mercury, and made to — 


touch the phosphorus. This instantly kindles the wick, 


and the alcohol burns. As soon as the flame begins to 


grow dim, the stop-cock is turned, and a communica- 


tion opened between the vessels S and A; a quantity of © 


oxygen gas rushes in, and restores the brightness of the 


flame. By repeating this occasionally, the alcohol may 
be kept burning for some time. It goes out, however, © 


at last, notwithstanding the admission of oxygen gas. 
The result of ‘this experiment, which Mr Lavoisiex 


repeated a great number of times, was as follows: 


icohol consumed . . . . 46.7083 grains troy” 
Oxygen gas consumed » + 90.5060 


Cob otal iss ove DOr aie 


After the combustion, there were found in the glass 
vessel 115.41 cubic inches of carbonic acid gas, the 
weight of which was 78.1192 grains troy... There was 
likewise found a considerable quantity of water in the 
vessel, but it was not possible to collect and weigh it. 


Mr Lavoisier, however, estimated its weight at 89-cg51 . 


crains; as he concluded, with reason, that the whole 
of the substances employed were still in the vessel. Now 


the whole contents of the vessel consisted of carbonic - 


acid gas and water ; therefore the carbonic acid gas and 
water together must be equal to the oxygen gas and. sail 
cohol which had been consumed. . 

But 78.1192 grains of carbonic acid was contain, ace 


cording to Mr Lavoisier’s calculation*, 55.279 graing — 


* Mem, Par. 178%. 
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employed in forming water. 

35-227 grains of oxygen gas require, in order to 
form water, 6.038 grains: of hydrogen gas; and the 
quantity of water formed by this combination is 41.265 
grains. But there were found 89.095 grains of water 


_ in the glass vessel; therefore 47.83 grains of water must 


have existed ready formed in the alcohol. 

It follows from all these data, that the 76.708 3 grains 
of alcohol, consumed during the combustion, were com- 
posed of | 
22.840 carbon 

6.038 hydrogen 
‘44.830 water 


“ thy | Fhe 
Such were the consequences which Mr Lavoisier drew 
from his analysis. He acknowledged, however, that 


there were two sources of uncertainty, which rendered 


his conclusions not altogether to be depended upon. 
The first was, that he had no method of determining 
the quantity of alcohol consumed, except by the diffe- 
rence of weight in the lamp before and after combus- 
tion ; and that therefore a quantity might have evapo- 
rated without combustion, which, however, would be 
taken into the sum of the alcohol consumed. But this 
error could not have been great ; for if a considerable 
quantity of alcohol had existed in the state of vapour 
in the vessel, an explosion would certainly have taken 


place. The other source of error was, that the quan-~ 


® *® Mem. Par. 1784. 
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_ ef oxygen: 90.506 grains, however, of oxygen gas had Chap. V. 
disappeared ; therefore 35.227 grains must have been 
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tity of water was not known by actual weight, but by 
calculation. 

To this we may add, that Mr Lavoisier was not wars 
ranted to conclude from his experiment, that the water 
found in the vessel, which had not been formed by the 
oxygen gas used, had existed in the alcohol in the state 


of water: he was*intitled to conclude from his data, 


that the ingredients of that water existed in the alcohol 
before combustion ; but not that they were actually 


combined in the state of water, because that combina- — 
tion might have taken place, and in all probability did _ 


partly take place, during the combustion. It follows, 


therefore, from Mr Lavoisier’s experiments, that alcos— 


- 
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hol, supposing he used it perfectly pure, which is not 


probable, is composed of 
0.5172 parts oxygen 
0.2988 parts carbon 
0.1840 parts hydrogen 


I.CO0O0 


But it gives us no information whatever of the manner 
in which these iigredients are combined. That alcohol 
contains oxygen, has been proved by a very ingenious 
set of experiments performed by Messrs Fourcroy and 
Vauquelin. When equal parts of-alcohol and sulphuric 
acid are mixed together, the sulphuric acid suffers no 
change; but the alcohol is decomposed, being ‘partly 


converted into water and partly into ether. Now itis — 


evident that the alcohol could not have been conve 
into water unless it had contained oxy gen *, 
When alcohol, in the state of vapour, is made to pass 


* Nicholson’s ‘fouraal, 1. 391. 
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through a red hot porcelain tube, it is decomposed com- 
pletely. Carbonated hydrogen gas, and carbonic acid 
gas, are disengaged; water passes into the receiver, and 
on its inner surface are deposited a number of small 
brilliant crystals, which Wauquelin ascertained to be a 
concrete volatile oil. The inside of the porcelain tube 
is coated with charcoal in the state of a fine black. This 
experiment was first made by Priestley * ; but it was 
afterwards repeated with more care, and the nature of 
the products ascertained by the Dutch chemists {. 
Alcohol has a strong affinity for water, and is mis- 
cible with it in every proportion. The specific gravi- 
ty varies according to the proportion of the two liquids 
combined ; but, as happens in almost all combinations, 
the specific gravity is always greater than the mean of 
the two liquids ; consequently there is a mutual pene- 
tration: and as this penetration or condensation varies 
also with the proportions, it is evident that the specific 
gravity of different mixtures of alcohol and water can 
only be ascertained by experiment. As the spiritous 
liquors of commerce are merely mixtures of alcohol 
and water in different proportions, and as their strength 
can only be ascertained with precision by means of their 
specific gravity, it becomes a point of very great im- 


ior 


Chap. V. 


Combina- 
tion with 
water, 


portance to determine with precision the proportion — 


of alcohol contained in a spirit of a given specific gra- 
vity: and as the specific gravity varies with the tem- 
perature, it is necessary to make an allowance for that 
likewise. 

The importance of this ebject, both for the purposes 
of revenue and commerce, induced the British Govern- 


* Priestley, iii. 425. + Four. de Phys. xlv. 186. 
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count of these was published by Blagden in the Philos — 
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ment to employ Sir Charles Blagden to institute 4 very _ 
minute and accurate series of experiments. An acs — 


sophical Transactions for 1790; and a set of Tables, © 
exhibiting the result of them, was drawn up by Mr Gil © 
pin, who had performed the experiments, and published q 
in the Philosophical Transactions for 1794. The fole — 
lowing TaBLE, extracted from these, contains the spes 1 
cific gravity of different mixtures of alcohol and water \ 
at every 5° of temperature from 30° to 100°. The 4 
; 


alcohol employed as a standard was of the specific gra-~ 
vity 0.825 ; and was composed, according to the expe- 
riments of Mr Gilpin, of 100 parts of alcohol of the 
specific gravity 0.814 and 4.5 of water. 


“ : 
Real Specific Gravities at the different Temperatures. 


Pure 100 alcohol 100 alcohol 190 alcoholl1oo0 alcohol 160 alcohol 


Heat.| alcohol, 5 water | 10 water | 15 water | 20 water | 25 water 
30°| 83896 | 84905 |.85957 |.86825 |.87585 | 88282 
35 | 83672 | 84769 | 85729 |. 86587 | 87357 | 88059 
40 | 83445 | 84539 | 85507 | 86361 | 87134 | 87838 
45 | 83214 | 84310.| 852747 | 86131 | 86905 | 87623 
50-| 82947 | 84076 | 85042 | 85902 | 86676 | 87384 
55 | 82736 | 83834 | 84802 | 85664 | 86441 | 84x50 
60 | 82500 | 83599 | 84568 | 85430 | 86208 | 86918 
65 | 82262 | 83362 | 84334 | 85193 | 85976 | 86686 
40 | 82023 | 83424 | 84092 | 84951 | 85736 | 86q5t 
4s | 81480 | 82878 | 8385 | 84710 | 85496 | 86212 
80.| 81530 | 82631 | 83603 | 84467 | 85248 | 85966 
85 | 8x291 | 82396 1983371 | 84243 | 85036 | 85757 
go | 81044 | 82150 | 83126} &4oor | 84797 | 85518 
95 | 80794 | Srg00 | 82877 | 83753 | 84550 | 85272 

80548 | 81657 | 82639 | 83523 | 84308 | 85031 


Deeg . | if 
vi moet, 
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Real Specific Gravities at the different Temperatures. 


190 alcoholjz00 alcoholj100 alcohol!r00 alcohol] 100 alcohol} 
*| 30 water | 35 water | 40 water | 45 water | 5O water 


oe eee epee 


-|z00 alcoholizo0 alcohol|100 alcohol' r00 alcoholitoo alcohol} 
at.| 55 water | 60 water | 65 water | 70 water | 75 water 
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: Real Specific Gravities at the different Temperatures. — 


'x00 alcohol|1oo alcohol 100 alcohollroo alcohol}100 alcohol} 
vmeot 80 water | 85 water | 90 water | 95 water |1c0 water 


ee 


30°! .931QI -93474 |.93741 -93991 | .94222 


35 | 92986 | 93274 | 93541 | 93799 | 94025 
40 | 92783 | 93072 | 93341 | 93592 | 93827 
45 | 92570 | 92859 | 93131 | 93382 | 93621 
5° | 92358 | 92647 | 92919 | 93177 | 93419 
55 | 92145 92436 | 92707 92963 93208. | 
60 | 91933 | 92225 | 92499 | 92758 | 93002 
65 | gt715 | 92010 | 92283 | 92546 | 92704 
79 | 91493 | 91793 | 92069 | 92333 | 92580 


75 | 9270 | 91569 | 91849 | gzttt | 92364 
80 | gro46 | 91340 | 91622 | 91891 | 92142 
85 | 90882 | 91186 | 91465 | 91729 | 91969 
90 | 90668 | 90967 | 91248 | gt5tx | 91751 


96 | 99443 | 90747 | 91029 | 91290 | 91531 
100 ; go215 | go522 | go8o05 | 91066 | 91310 


95 alcoholl go alcohol) 85 alcohol) 80 alcohol} 75 alcohol 


Heat. |;60 water {100 water {roo water 100 water [roo water 


30°! 94447 | 94675 |.94920 | 95173 |-95429 | 
35 | 94249 | 94484 | 94734 | 94988 | 95246 
40 | 94058 | 94295 | 94547 | 94802 | 93060 
45 | 93860 | 94096 | 64348 | 94605 | 94871 
5° | 93658 | 93807 | 94149 | 94414 | 94683 
55 | 93452 | 93696 | 93948 | 94213 | 94486 
60 | 93247 | 93493 | 93749 | 94018 | 94206 
65 | 93040 | 93285 | 93546 | 93822 | o4oy9 
72 | 92828 | 93076 | 93337 | 93516 | 93898 
75 | 92613 | 92865 | 93132 | 93413 | 93695 
80 1} 92393 | 92646 | 92917 | 93201 | 93488 


ee a 


\ 


Heat. i 


Heat. | 


OO water 


45 alcohol 
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40 alcohol] 35 alcohol! 30 alcohol: 


100 water |100 water 


97200 
97086 
96967 
96840 
96708 
90575 
96437 
96288 
96143 
95987 
95826 


100 water {x00 water 00 water 


weeeneesess | GSO ee | eee 


+|-97418 
97319 
Q7220 
Q71L0 
96995 
96877 
96752 
96620 
56484 
96344 
96192 


70 alcohol] 65 alcohol) 60 alcohol] 55 alcohol) 50 alcohol 
I1O water |160 water |100 water |100 water 
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Real Specific Gravities at the different Temperatures, — 


Heat. | 2° alcohol] 15 alcohol] 10 alcohol] 5 alcehol 
cat. tr00 water {too water |100 water [100 water 


30°! .98r08 | .98412 | .98804 99334 | 
35 | 98076 | 98397 | 98804 | 99344 
4° | 98033 | 98373 | 98795 | 99345. 
45 | 97980 | 98338 | 98774 | 99338 
5° | 97920 | 98293 | 98745 | 99316 
| 55 | 97847 | 98239 | 98702 | 99284 
69 | 97772 | 98176 | 98654 | 99244 
65 | 97688 | 98106 | 98594 | g9t94 | 
1 72 | 97596 | 98028 | 98527 | 99134 | 
75 | 97495 | 97943 | 98454 | 99066 
80 | 97385 | 97845 | 98367 | 989g 


From this Table, and from that of Poujet given be- 
fore*, we see that in whatever proportion these liquids 


are mixed, a mutual penetration and condensation takes 


place. This condensation, in any given mixture, reach- 
es its maximum very slowly; a proof that the liquids 
enter into combination very slowly. Hence the appa- 
rent muddiness after mixture. The condensation is the 
greatest possible when equal parts of water and alcohol 
constitute the mixture. It then amounts to almost ~- 
of the whole. This condensation diminishes as the 
proportion of either of the ingredients is diminished; 
but it diminishes much faster when the water exceeds 
than when the proportion of alcohol is greatest. ‘Thus 
in a mixture of one part of water and ten parts of al- — 
cohol, the condensation is 3, of the whole; whereas in 
a mixture of one part of alcohol with ten parts of wa- 
ter, it amounts only to ~4, of the whole. 

sree SE 


* See p. 15. of this Volume. 
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_ Neither common air nor oxygen gas has any action 
upon alcohol. 

Alcohol has no action upon sulphur while solid ; but 
_when these two bodies are brought together both in the 
state of vapour, they combine and form a reddish sul- 
phuret, which exhales the odour of sulphurated hydro- 


IT 


Chap. V. 


Sulphura- 
ted and 


gen gas. This compound contains about 60 parts of , 


alcohol and x part of sulphur. The sulphur is preci- 
pitated by water. 

Alcohol dissolves also a little phosphorus when as- 
sisted by heat. This phosphorated alcohol exhales the 
odour of phosphorated hydrogen gas. When alittle of 
it is dropt into a glass of water, a flame instant. 
ly makes its appearance, and waves beautifully on 
the surface of the water*. This phenomenon, which 

i is occasioned by the emission of a little phosphorated 
hydrogen gas, can only be observed when the zp 
ment is performed in a dark room. 

Alcohol has no action upon charcoal, hydrogen gas, 
azotic gas, the metals, nor upon any of the metallic 
oxides, 

Alcohol dissolves the fixed alkalies very readily, se 


forms with them a reddish-coloured acrid solution. It _ 


is from this solution only that these alkalies can be ob- 
tained in a state of purity. When heat is applied to 
it, the alcohol is mostly decomposed; but the na- 
ture of the oroducts has net been accurately ascer- 
tained. Ammonia also combines with alcohol with the 
assistance of heat: but at a temperature somewhat below 
the boiling point of alcohol, the ammonia flies off in the 


* Brugnatelli, Anz.de Chim. xxiv. 71. 
, N 3 ; 
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BookII. state of gas, carrying with it, home way a little alcohol 7 


in solution. ; 

None of the earths are acted upon by alestiol It 
absorbs about its own weight of nitrous gas, which can-~ 
not afterwards be expelled by heat *. 

Acids, Sulphuric acid, nitrous acid, and oxy-muriatic acid, | 
decompose alcohol; but all the other acids are soluble : 
in it, except the metallic acids, phosphoric acid, and 1 
perhaps also prussic acid. q 
Salts. Alcohol is capable of dissolving a great many saline 
bodies. A considerable number of these, with the quan~ 
tities soluble, is exhibited in the following TaBLEst. 


I. Substances dissolved in large Quantities. 


; Tempe- | 240 parts of al+ 


Names of the Substances. : 
rature. | cohol dissolve 


Red sulphat of iron. , | 
Nitrat of cobalt. . . . | 54.5°) 240 parts 
COPPEL (sehen HSdew Ince WO ) 
alumina, . . | 54.5 240 
LamMecrw ies Bs ear) 
magnesia . .|180.5 | 694 
Muriat.of zinc «6. .°} 54.55) 92q0 
alumina ..| 54.5 | 240 
magnesia. . | 180.5 | 1313 
100 eyes sy LOO.5'. |e oaRe 
coppper .. | 180.5 | 249 | 
Acetite of lead .... {113 : 
coppery;.., 
Nitrat of zinc decomposed 
iron decomposed 
bismuth decomposed 


re rere 
* Priestley, i. 379. + Morveau, Four. de Phys. 1785. 
} Withering, Pdi. Trans, Ixxii. 336. 
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Il. Substances dissolved in small Quantities. . 


Names of the Substances. 


Muriat of lime... «. 
Nitrat of ammonia... 
Oxy-muriat of mercury 
puecinic acid’... ce. 
Acetite of Soda. .... 
Witrat of silver ....; 
Refined. sugar. .....:. 
Boracic acid ...,.--. 
Nitrat of soda: ....- 
Acetite of copper... . 
Muriat of ammonia... 
Arseniat of potass ... 
Superoxalat of potass. . 
Nitrat of potass .... 
Muriat of potass .... 


White oxide of arsenic . 
Tartrite of potass. ... 


Carbonat of ammonia * 


Arseniat of soda... .-., 


iteat of lead. 


240 parts of al- 


cohol at the 
boiling tempe- 


rature dissolve 


240 parts 
214 
212 
177 
112 
100 


59 
48 
23 
18 
17 
9 
a 
5 
5 
4 
3 
I 


Ill. Substances insoluble in Alcohol, 


Sugar of mere te 


Borax, ‘ magnesia, 
Tartar, ~ | Sulphite of soda 
Alum, Tartrite of soda and pot- 
Sulphat of ammonia, ass, 
lime, Nitrat of lead, 
barytes*, mercury, 
iron (green), | Muriat of lead, 
copper, silver, 
silver, Common salt, 
. mercury, Carbonat of potass, 
zinc, soda. 


potass, 


* Withering, Phil. Trans. Lxxii. 336s 


.| Sulphat of soda, 


t Macquer, Ibid, 
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When alcohol, containing certain saline bodies in so 
lution, is set on fire, its flame is often tinged of different ; 
colours according to the body. Thus nitrat of strontian j 
tinges it purple; boracic acid and cupreous salts tinge it — 
green; muriat of lime gives it a red colour; nitre and 
oxy-muriat of mercury a yellow colour. | 

The affinities of alcohol are very imperfectly known. 4 
Those stated by Bergman are as falloyes : d 

Water, 

Ether,. 

Volatile oil, 
Alkaline sulphurets. 


SECT. IV. 


OF ETHER. 


W uen alcohol is mixed with sulphuric acid, and se« 
veral other acids, and the action of the acid is assisted 
by heat, the alcohol is decomposed and converted partly 
into a very light volatile fragrant liquor, known by the 
name of ether. The properties of the, ether obtained © 
are supposed to vary a little according to the acid em- 
ployed: accordingly every particular kind is distin. 
guished by the acid employed in its preparation. ‘Thus 
the ether obtained by means of sulphuric acid is called 
sulphuric ether; that by means of nitrous acid, nitrous 
ether. It will be proper to consider each of these, species | 
separately. 


) ae 
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ETHER. 


I. Sulphuric Bey. 


fr ‘Tus method of making sulphuric ether is described 
‘in the dispensatory of Valerius Cordus, published at 
Nuremberg about the year 1540. There ether is called 
eleum vitroli dulce *, It is likewise obscurely hinted 


at in some of the older chemical authors; but little ate 
_tention was paid to it till a paper appeared in the Philo- 
-sophical Transactions for 1730, written by.a German, 


2 


who called himself Frobenius +, containing a number of 
experiments on it. In this paper it first received the 
name of ether. ‘The German chemists long distins 
guished it by the name of naphtha. 

Sulphuric ether is usually prepared by the following 
process: A mixture of equal parts of alcohol and sul- 
pic acid is put into the retort, to which a large re- 
ceiver is then luted. It is proper to surround the re- 
ceiver with ice, or at least with cold water. Heat is 
applied ; and as soon as the mixture boils, the ether 
comes over and is condensed, and runs in large striz 
down the sides of the receiver. As soon as it amounts 

_to one half of the alcohol employed, the process must 
be stopt. The ether thus obtained is not quite pure, 
almost always containing a little sulphurous acid. 

This acid is usually separated by pouring the ether 
on a little potass, and distilling it over again by means 
of a moderate heat. Mr Dizé has found that black 


oxide of manganese produces this effect still more com- 


_ pletely than potass. All that is necessary, is to mix a 


_ quantity of this black oxide in powder with the impure 
{ - \ ; od 

y # Bergman, iv. 98. 

Dy + The name was supposed to have been feigned. 
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ether, and to let it remain for some time, agitating it oc= 
casionally. The sulphurous acid is converted into sul~’ 
phuric, and combines with the manganese. ‘The ether 
is then to be distilled over by the heat of a water bath * i 

Ether thus obtained is a limpid and colourless liquor, 3 
of a very fragrant smell, and a hot pungent taste. Its 
specific gravity is only 0.7581 F. 4 

It is so volatile that it can scarcely be poured from a 
one vessel to another without losing a considerable por- 
tion of it by evaporation. ° When poured out in the 
open air, it disappears in an instant, and during its evae 
poration produces a very considerable degree of cold. — 
if a glass vessel containing water, and surrounded with 4 
a cloth, be dipt into ether two or three times, and the — 
ether each time be allowed to evaporate from the cloth, q 
the water in the glass freezes, In the open air ether boils 
at 98°, and in a vacuum at —20°. Were it not there- 
fore for the pressure of the atmosphere, it would always 
exist in the gaseous state. | 

It is exceedingly inflammable, and when kindled in 
the state of vapour burns with rapidity, or rather exe 
plodes, if it be mixed with oxygen gas. When set on 
fire, it burns rapidly with a fine white flame, and leaves 
behind it a trace of charcoal. Lavoisier has remarked, 
that during its combustion an acid is generated. How 
well soever it has been rectified, it always exhibits 
traces of sulphuric acid f. 

When ether in the state of vapour: is made to pass ee 
through a red hot porcelain tube, it is decomposed com- 
pletely, and a great quantity of carbonated hydrogen gas 
is obtained §. 

—eeeuuuauauaued@uqqqqqqqqqueeeeeeeeeeeeeeeeeeSeSeee 


% Four. de Phys. xlvi. 298. + Lavoisier. t Scheele, ii. 108. 
§ Dutch Chemists, Four. de Phys. xlv. 184, 
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‘exystallizes * 
Ether is soluble { in ten parts of water, according to 
‘the Count de Lauraguis. 

_ The action of the simple combustibles on ether has 
‘not been tried, if we except phosphorus, which it is 
capable of dissolving in small proportion. The solution 
is transparent; but the addition of a little alcohol to it 
‘renders it milky. This furnishes us with a method of 
ascertaining whether ether be sophisticated with al- 


cohol +. ‘ 


Ether has no action on metals; but it revives several . 


of the metallic oxides when mixed with their solutions 
in acids. It takes gold from its solution in nitro-mu- 
‘yiatic acid. 

It is probable that it has no action on fixed alkalies 
and earths ; but it combines, or at least mixes readily 
with ammonia, 

It absorbs nitrous gas in considerable quantity. 

- Sulphuric acid seems capable of converting it into a 
peculiar kind of oil known by the name of sweet oil of 
wine. 

If we fill a bottle, capable of Abate three or four 

English pints, with oxy-mutiatic acid gas, taking care 
to expel the water as completely as possible, and then 
throw into it about a dram, or, half a dram, of good 
ether, covering its mouth immediately with a piece of 
light wood or paper, in a few seconds white vapour will 


be perceived moving circularly in the bottle: this will - 


pe soon followed by.an explosion accompanied with 


* Fourcroy and Vauquelin, Anz. de Chim, xxix. 289, 
¢ Brugnatelli, Anz. de Chim. xxiy. 73. 
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: Ether when exposed to a cold of iii Sita and Chap. V. | 
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flame; at the same time a very considerable quantity 
of charcoal will be deposited, and the bottle will be 
found to contain carbonic acid gas *. 

Ether is capable of dissolving the volatile oils. Tr 
combines with alcohol in almost any proportion. 

Chemists entertained various opinions respecting the 
nature of ether. Macquer supposed that it was merely 
alcohol deprived by the acid of all its water. But it was 
generally believed that the acid entered partly into its 
composition, Scheele published a set of experiments. 
on ether in'1782+ 3 from which he drew as a conse= 
quence, that during the process the alcohol is deprived — 
of phlogiston. These experiments were varied, and_ 
carried still farther by Pelletier; who adopted the theory _ 
of Scheele, modified according to the discoveries of La- 
voisier. According to him ether is alcohol combined — 
with oxygen. This theory was embraced by the greater 
number of chemists, and it was supposed that the alcohol _ 
obtained the new dose of oxygen from the sulphuric | 
acid. But the formation of ether has been lately exa-_ 
mined with much care by Fourcroy and Vauquelin, — 
These ingenious chemists have concluded from their 
experiments, that during the process the alcohol is com- 1 
pletely decomposed, and that ether is composed of the . 
same ingredients as alcohol, but combined in different — 


= a c 


proportions. Ether, according to them, contains a greater | 
proportion of hydrogen and oxygen, and a smaller pro- 
portion of carbon than alcohol f. 

The theory of these chemists was disputed by Laudet § 


# Cruikshank, Nicholson’s Yourn v. 205. + Scheele, ii. 105. 
$ Ann. de Chim, xxiii. 203. and Nicholson’s Fournal, i. 391. 
§ Ann, de Chim, xxxiv. 28%, 


; 


y 
‘and Dabit *, who endeavoured to prove that oxygen is Chap. V. 
always necessary for the formation of ether. This they 
did by repeating the experiments on ether, which had 
been formerly made by Scheele. They distilled a mix- 
ture of sulphuric acid, black oxide of manganese, and 
alcohol. The sulphuric acid was not decomposed as in 
cominon cases, no charcoal was deposited, no gas came 
over, the black oxide lost part of its oxygen, and the 
quantity of ether obtained was greater than usual. Ac- 
cording to Dabit, ether contains a smaller proportion 
of hydrogen and a greater proportion of oxygen and car- 
bon than alcohol. These objections were almost im- 
mediately answered by Fourcroy and Vauquelin, who 
proved that ether obtained by means of the black oxide 
‘of manganese possesses very different properties from 
sulphuric ether. Consequently its formation and com- ; 
position cannot destroy their conclusions respecting the 
formation and composition of sulphuric ether f. 

As the action of sulphuric acid on alcohol and the Action of 
formation of ether is one of the most interesting pheno- a 
mena in chemistry, and as it may enable us to form ae 
more precise ideas, both respecting the composition of | 
alcohol and ether, it will be proper to examine it with 
attention. 

When four parts of sulphuric acid and one part of 1, Olefiant 
alcohol are mixed togéther, and a moderate heat ap- 5** 
plied, the mixture blackens, boils violently, and a great 
quantity of gas is disengaged. This gas, which was first * 

examined by the Dutch chemists, received from them 
the name of olefiant gas. ‘It is composed of carbon 
and hydrogen. Its specific gravity is to that of water as 


*® Ann. de Chim, xxxiv. 289. f Ibid. 319. 
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Book Il. 905 to 1000. It has a disagreeable fetid odour, a 
burns with a dense white flame exactly like the flar 
of oils. When mixed with oxy-muriatic acid gas, its 
bulk is diminished, drops of oil make their appearance, 
which swim for some time on the surface of the water, 

“and then sink. This oil is formed by the combination 
of the oxygen of the acid with the olefiant gas; for when 
four parts of oxy-muriatic acid gas, and three parts of 
olefiant gas, as pure as possible, are mixed together over 
water, the gases disappear totally, with the exception of 
si; patt, which is azotic gas, probably introduced “ional 
with the acid gas. 

This oil is heavier than water; it is pearl-coloured, 
but becomes yellowish and limpid when kept for some 
time. Its taste and odour are both agreeable and pecu- 
liar. It is soluble in water, but not acted on by potass. — 
When the mixture of the two gases is fired, immediately - 

a great quantity of charcoal is precipitated in the form 
of fine soot *. j 
What remains in the retort after the disengagement 
| of this gas, is chiefly sulphurous acid blackened with — 
charcoal, and probably also some vegetable acid. ” 


2. Oxalic When equal parts of sulphuric acid and alcohol are ; 
mh mixed together, the phenomena which take place are 
considerably different. lf the mixture be made cau- 
tiously, and allowed to remain at the common tem- 
perature for about 30 hours, crystals of oxalic acid often — 


form in it. +. 
A combination of two parts of sulphuric acid and one 
of alcohol elevates the temperature to 201°, becomes 
immediately of a deep red colour, which changes toa 


® Four. de Phys. xlv. 178 + Cadet, Ibid. ti, 23x. 
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“black a few days afterwards, and emits a smell ile Chap. V. 
“tibly ethereal. 
When a mixture of equal ae of alcohol and sul- 3.Ether. 
_ phuric acid is exposed to the action of heat in a proper 
apparatus, the following phenomena take place, as has 
been ascertained by Fourcroy and Vauquelin. 
1. When the temperature is elevated to 208°, the 
fluid boils, and emits a vapour which becomes conden- 
sed by cold into a colourless, light, and odorant liquor, 
which from its properties has received the name of 
ether. If the operation be properly conducted, no per- 
manent gas is disengaged until about half the alcohol 
has passed over in the form of ether. Until this pe- 
riod there passes absolutely nothing but ether and a 
small portion of water, without mixture of sulphurous 
or of carbonic acid. 

2. If the receiver be changed as soon as the sulphurous 
acid manifests itself, it is observed that no more ether 
is formed, but the sweet oil of wine, water, and acetous 
acid, without the disengagement hitherto of a single 
bubble of carbonic acid gas. When the sulphuric acid 
constitutes about four-fifths of the mass which remains : ( 
in the retort, an inflammable gas is disengaged, which 
has the smell of ether, and burns with a white oily 

flame. This is what the Dutch chemists have called 
olefiant gas. At this period the temperature of the 
fluid contained in the retort is’ elevated to 230° or 
234°. | 

3. When the sweet oil of wine ceases to flow, if the 
receiver be again changed, it is found that nothing more 
passes but sulphurous acid, water, carbonic acid gas ; 

and that the residuum in the retort is a black mas, con- 
sisting for the most past of sulphuric acid thickened by 
carbon, 
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From these phenomena Fourcroy and Vauquelin have 


drawn the following deductions. 


1. A small quantity of ether is formed spontaneously, — 
and without the assistance of heat, by the combination — 
of two parts of concentrated sulphuric acid and one part — 


of alcohol. 


2. As soon as ether is formed, there is a production © 


of water at the same time; and while the first of these 


compositions takes place, the sulphuric acid cage 


no change in its intimate nature. 
3. As soon as the sulphurous acid appears, no more 
ether is formed, or at least very little; but then there 


ee ee 


passes the sweet oil of wine, together with water and — 


acetous acid. 

4. The sweet cil of wine having ceased to come over, 
nothing further is obtained but.the sulphurous and car- 
bonic acids, and at last sulphur, if the distillation be cars 
ried to dryness, 

The operation of ether is therefore naturally divided 
into three periods: the first, in which a small quantity 
of ether and water are formed without the assistance of 


heat; the second, in which the whole of the ether which . 


can be obtained is disengaged without the accompani- 
ment of sulphurous acid; and the third, in which the 
sweet oil of wine, the acetous acid, the sulphurous acid, 


and the carbonic acid, are afforded. ‘The three stages _ 


have no circumstance common to all but the continual 
formation of water,-which takes place during the whole 
of the operation. 


A combination of sulphuric acid and alcohol in equal 


parts does not boil at less than 207° of temperature, 
while that of alcohol alone boils at 176°. Now since 
ebullition does not take place till the higher tempera~ 


ETHER. 


» it is clear that the alcohol is retained i ie affi- 
ty of the sulphuric acid, which fixes it more consider- 
Now organic bodies, or their immediate pro- 
ducts, Leeds exposed to a lively brisk heat, without the 
possibility of escaping speedily enough from its action, 
suffer a partial or total decomposition, according to the 
gree of temperature. Alcohol undergoes this last al- 
teration when passed through an ignited tube of porce- 
lain. The reason, therefore, why alcohol is not decom- 
posed when it is submitted alone to heat in the ordinas 
ty apparatus for distillation is, that the temperature. at 

which it rises in vapours is not capable of effecting the 
4 separation of its principles ; but when it is fixed by the 
sulphuric acid or any other body, the elevated tempera- 
rure it undergoes, without the possibility of disengage= 
ment from its combination, is sufficient to effect a com- 
“mencement of decomposition, in which ether. and water 
are formed, and carbon is deposited. Nothing more 
therefore happens to the alcohol in these circumstances 
than what takes place in the distillation of every other 
_ vegetable matter in which water, oil, acid, and coal, are 


"afforded. 
Hence it may be conceived that the nature of the 


. 


products of the decomposition of alcohol must vary ac- 
cording to the different degrees of heat; and this ex 
plains why at a certain period no more ether is formed 
_but the sweet oil of wine and acetous acid. In fact, 
when the greatest quantity of the alcohol has been chan-« 
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so. that, on the one hand, its oxygen seizes the 
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volatilized ; while, on the other, fie =the retai 
greater quantity of carbon, with which at cued te 
rature it can rise, affords the sweet oil of wine. iva 
last ought therefore to be considered as an ether | 
taining an extraordinary portion of carbon, which ee 
it more density, less volatility, and a lemon-yellow co: 
lour. . ‘helt pate) af c 


Such is the i ingenious explanation of the formatio a 


it opinions ‘rolig entertained sieeve sei sing 1- 
lar process were erroneous ; though their own expl 
tion is not sufficiently precise to enable us to ascertain 
exactly the aroha re parts of ether, 


Il. Nitric Ether. 


I 


Nirere eagous is first mentioned in an épeie writter 
by Kunkel to Voight, and published in 1681 *; but 1 10 
attention was paid to it by succeeding schemata ‘tll it 
was discovered a second time by Navier in ee +, and> 
a third time by Sebastiani in 1746 f. igs . aa 

The method of preparing it, proposed by Navier, 
was this: Twelve parts of alcohol are put into a ‘stro ng 
bottle, which is kept surrounded with water, or rath he 
with ice: eight parts of nitrous acid are poured | in 
intervals, the mixture being agitated after every ldi- 
tion. The bottle is then well corked, and the c 
cured by leather. Ether gradually forms at | 


face of the liquid. After five or six days, when the 


* Epistola contra Spiritum Vini sine Acido. : 
+ Mem, Par. 1742  $ Diss, de Nitro, 17 46. 
f - oo ee Ae 


1 with a needle to allow a ait of nitrous gas . 
3 which would otherwise carry the ether along 
it. The cork is then to be drawn; the whole li. 


.. his hettiad’s is ‘dation hazardous; for the quantity 
of ‘nitrous gas evolved is so great as often to burst the 
bottle.. Dr Black substituted in place of ita very in- . 
9 enous process. He poured into a glass the proper 
q antity of nitrous acid ; over this was poured gently a 
: ‘tum of water, and the alcohol was poured over all. 

s there were three strata of liquids in the vessel: the 

d lowermost, and the alcohol uppermost, separated 

m each other by the water. The acid and alcohol | 

gradually combined with the water, and coming into 

contact acted on each other without violence ; and thus 
ether was formed without risk. 

Yehne has given another process for obtaining nitric 

: her exceedingly tedious, but not attended with any 
‘ag ‘The alcohol is put into a tubulated retort, to 
which a large receiver is luted’; 2,th part of nitrous 

cid i is to be added every four hours, drop by drop, till 

3 ‘amounts to about half the weight of alcohol ; then 
the mixture becomes hot, and ether passes over into the 
receiver. After this a little mote nitrous acid is to be 
added every morning and evening. Ether gradually 

orms on its surface. The acid is to be added till it 

alls down to the bottom of the retort in the form of 
een globules, indicating the formation of perfectly sa- 
ted. nitrous acid. ‘This is a proof that no more 
her wi will be formed, 
O02 
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aes Leon proposed by chemists, as the distillation 


in its properties with sulphuric ether: it is equally 


_doubtedly decomposed from the very commencement of — 


ously if the acid be concentrated ; on the application of = 
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Various other methods of pee nitrous 


mixture of sulphuric acid, nitre, and alcohol, Bec. ? 

Nitrous ether, by whatever process it is procured, i is 
never pure-at first, holding always in solution a consi- 
derable portion of nitrous gas: hence its extraordinary 
volatility. It contains also a certain portion of nitrous 
acid, anda little oil, to which it owes its yellow colour. i 
The nitrous gas separates spontaneously when the ether 
is mixed with a considerable portion of water. By 
distilling it repeatedly from potass or sugar, the oil 
may be abstracted ; and when kept for some time, - the 
nitrous acid is decomposed, and a little water and oxalic 
acid formed, which sink to the hottom of the vessel *, ¥ 

Nitric ether, as far as is known, agrees very néarly 


fluid, light, and combustible: its taste and odour are 
nearly the same, but not quite so pleasant, orig 
most probably to the foreign bodies, from which i it can= 


ia ols 
ha Tea 


not easily be completely freed. | 
The theory of its formation is not yet aitopetheerte 
derstood. Itis evident that it cannot be exactl fant 
same with that of sulphuric ether, as it may be form- 
ed without artificial heat, and as the nitrous acid is un-_ 


the process. Some light may be thrown upon the sub-— 
ject by a careful examination of the phenomena which 
take place during the action of nitrous acid on alcohol. 
. When equal parts of alcohol and nitrous acid a 
sh a violent effervescence takes place ; spontane- 
hcl cep gh 
* Deyeux, Aan. de Chim. xxii. 144. | in 


' 
i” 


* \ . \ 


$s planding over wake This gas, which was first ex- Etherised 
ined by the Dutch chemists*, is a compound of ni- nue Ree 
jus gas and ether. It has been termed for that rea- 

son etherised nitrous gas. | | 
_ This gas has a disagreeable ethereal odour: it burns ett. 
a a yellow flame ; is completely absorbed by water, : 
alcohol, and the solution of potass; ammonia has no 


action on it. When fired along with oxygen gas it de- 
‘tonates. Sulphuric, sulphurous, nitric, and muriatic 
acids, decompose it by abstracting the ether, and leaving | 
ni rous gas behind, E : ae 
What remains after ‘tits gas has separated consists ie ay 
cl “eel of acetic acid. 
2. When one part of alcohol and three patts of ni- 
tr rous acid, of the specific gravity 1.261, are mixed to~ 
gether, and a very moderate heat applied, a great quan- 
tity of gas is disengaged, which consists chiefly of ni- 
_ trous etherised gas and nitrous gas. When only 5%. 
é part of the liquid remains in the retort, if it be allowed 
‘to cool a number of crystals of oxalic acid are formed ft. 


B By this process 1.167 parts of oxalic acid may be ob- us 
: tained from 16 parts of alceholt. | eet 
_ 3. When one part of nitrous acid is poured upon its Ka 


own weight of alcohol, and one part’of sulphuric acid 
is added a little after, the mixture takes fire and burns 
with great brilliancy, When this experiment is per- 
Sormed in close vessels, the products are ether and oil, 


oe ’ 


* Four. de Phys, xlv. 245. 

+ Scheele and Hermstadt. 

t Sage, Four. de Phys. l. 346. 
Me 


| 
214 


Book IT, 
Nara ceed 


Fulmina- 
ting mer- 
SUrys 


different. The curious appearances which accompany 


till the mixture begins to effervesce. ‘The heat is the 


a 


besidés what remains in the vessel in which the « come 
bustion takes place *. : ‘ BS: 

4. When nitric ether is prepared by the procesieaa 
bove described, the products are nitrous gas, ether. ; 
oil, acetic acid, oxalic acid, carbonic acid gas. Hence 
we see that the products are nearly the same as those 
which are obtained from the action of sulphuric acid 
on alcohol. The differences are chiefly two: 1. The 
nitrous acid is completely decomposed, and its decom- 
position commences whenever the two bodies are mix- 
ed. 2. No charcoal is precipitated ; it combines with 
the oxygen of the acid, and flies off in the form of cars 
bonic acid gas. Itis possible, then, that nitric ether q 
may be exactly the same with sulphuric ether ; though 4 
this has not yet been proved, se 

Se When nitrous acid, partly saturated with mercu- ; 
ry, 1s poured upon alcohol, and heat applied, the pros | 
ducts are nearly the same, but the phenomena are very 


this mixture were first observed and explained by Mr 
Howard f. The process, as described by him, is as. 
follows: Dissolve by means/of heat 100 grains of mer- 
cury in a measured ounce and a half of nitrous acid. of | 
the specific gravity of about 1.3. Pour this bdlution 


oy 


upon two measured ounces of alcohol, and a! hea 


to be withdrawn. The action becomes violent and 
continues for some time; a dense white smoke i Issues 7 
from the vessel, which is heavier than the atmospheric — 
air, and may be poured into glass jars, where it contix, 


nues for some time like fine white clouds. Mr t How. 


ay" 
“?\> eo 
Pe 


* Brugnatelli, Anz. de Chim, xxix. 327. ¢ Nicholson’s Jour, e I Bs 


3 


erised nitrous gas holding oxide of mercury in solu- 
on. Meanwhile a white powder falls to the bottom 
mrt oar When the effervescence is over, this 


ES of minute cry stals, is a eae of 


yxalat of mercury and etherised nitrous gas. He has ke 
‘given it the name of fulminating mercury. | oO 
When heated to the temperature of 368° , it explodes 
ee considerable violence. ‘he same effect is produ- 
ced by friction, by the blow of a hammer, by electri- 


city, and by flint and steel. The products, after com- 
b ustion, are carbonic acid gas, azotic gas, water, 
and mercury. It produces very violent effects, but 
only at a small distance. Concentrated sulphuric acid, 
: vhen poured upon it, causes an immediate explosion ; - , 
‘diluted sulphuric acid likewise decomposes it, but with- Us 
out exploding. A gas passes"over, which is a mixture x 
‘of carbonic acid, and of a peculiar inflammable gas 

which burns with a greenish flame} the same into 

which the etherised nitrous gas is converted by the ac- 


tion of diluted sulphuric acid. There remain in the 
sulphuric acid a white powder consisting of oxalat of 


‘mercury and a few globules of mercury *, | r 


WI. Muriatic Ether. 


_ Arrer the discovery of sulphuric and nitric ether, Discovery. 
various attempts were made by chemists to obtain ether 


|S oe 
* ' Howard, Nicholson’s Four. i iv. 173. 
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Beokik. hy Ene action of muriatic acid on alcohol ; but this aei id 
dissolves in alcohol without producing any change in ite 
Oxy-muriatic acid, on the contrary, is capable of forms 

ing an ether with alcohol, as well as nitrous acid. This 
discovery was made before chemists were acquainted 

with oxy-muriatic acid in a separate state. Before that 

| period several of its combinations with the metallic 
Re , oxides were known. Now various metallic oxy-muriats, 
4 i ag when distilled with alcohol, occasion the formation of 
‘ | ether ; such as the oxy-muriat of mercury, of iron, of 
arsenic, and of antimony ; but the salt which answers 
wy best is the oxy-muriat of tin. By means of this salt 
hie Courtanvaux formed ether, in 1759, by the following 7 
a process: Three parts of liquid oxy-muriat of tin and one ~ 


part of alcohol are mixed together; and after the vapours | 
and heat produced have subsided, the mixture is put inta 
a retort, to which two large receivers are attached, and — ‘ 
distilled. . There comes: over first a little alcohol, then © 
the ether*, This salt has been lately recommended as — 
very proper for making muriatic ether by Klaproth}. _ 


After the discovery of oxy-muriatic acid, Scheele 
showed that ether might be obtained by distilling a 
mixture of alcohol, black oxide of manganese, and mu- 
riatic acid; or by distilling sulphuric acid, common salt, — 
Hh , black oxide of manganese, and alcohol; but the quans 
. tity which can be obtained by this process is trifling; — 

for the oxy-muriatic acid acts upon the ether formed, 

and converts it into a kind of oil, ~ 4 
Prepara- Van Mons has lately proposed the follon ite pro-— 
nares cess as the best: Saturate a given quantity of alcohol — 


with muriatic acid, by distilling a mixture of two parts — 


& 


# Four, de Scav, 1759, Pe $49» } Crell’s Annals, 1796, it. 99, 


. 


xf common salt and one part of sulphuric acid into a 
oulfe’s apparatus containing two parts of alcohol. Mix 
saturated alcohol with half a part of black oxide of 
‘manganese, and put into the Woulfe’s apparatus a solu= 
tion of pure potass in water, and distil with a low heat. 
‘The ether and oxy-muriatic acid pass over, and the pot- 


ether*. 
_Muriatic ether is transparent, colourless, and vola- 
tile, like sulphuric ether, which it resembles indeed ex- 
actly, except in two particulars: 1. When burnt it 
exhales an acrid odour, like that of sulphurous acid. 
2. Its taste is astringent like that of alum. These pe- 
‘euliarities are probably owing to the mixture of some 
extraneous body. 


_ The theory of the formation is muriatic ether must 
be exactly the same with that of nitric ether. 
IV. Acetic Ether. 


ETHER may be produced also by the action of acetic 
acid on alcohol, ‘This was discovered by the Count de 


Lauraguais i in1759*. He obtained it by distilling a: 


mixture of acetic acid and alcohol with the same pre- 
cautions as are employed in the distillation of sulphuric 
ether. | . 
Scheele could not succeed in obtaining ether by this 
process ; but he discovered another by which it may 
‘3 obtained without difficulty. Nothing more is ne- 


cessary than to add a little sulphuric acid to the mix. 
ture ; or acetic ether may be obtained by dissolving 


F Ann. de Chim. XXx1y. IAI. t Sour. de Scar, 17595 Pr 324. 


SS prevents the acid from acting SO violently on the’ 
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Book Il one part of acetite of potass in three parts alcohol, add. | 
ing more sulphuric acid than is sufficient to saturate 
the potass, and then distilling *. | 

Acetic ether has the properties of the other ethers J 
excepting only that the odour of acetic acid is percep= 
tible in it. Most probably it differs from sulphuric 
ether only in holding a little acetic acid in solution. | 

Ether may be formed also by several other acids. 
Scheele obtained it by distilling a mixture of fluor spar, 
black oxide of manganese, alcohol, and sulphuric acid 5 

” Crell by means of sebacic acid ; and Bergman by means 

of oxalic acid. Scheele found that the following acids: 
-did not form ether nes alcohol +. 
1. Muriatic, 5. Benzoic, 8. Citric, © 
‘2. Fluoric, © 6. Acetous, g. Succinic, © 
| 3. Phosphoric, 7. Tartarous, 10. Arsenic. 

4. Boracic, | 

The different species of ether have not been examined’ i 

with sufficient care ; but the general opinion at present _ 

among chemists is, that there is only one ether, and 
that the differences which manifest themselves in th : 
ethers prepared with different acids, are owing to fo- 
reign substances with which the ether is contaminated. | 


| ' * Scheele, ii, 147. - $< Ibid. 
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Socs are the properties of the primary compounds; a 
class of bodies which have been the longest known, 
which have been most accurately studied, and which 
‘constitute, without doubt, the most important. instru- 
ments in chemistry. Their number, omitting the oils, 
ainounts to 62.- But of these there are 14 whose com- 
pC nent parts are still unknown, and which, therefore, 
have been only classed among the primary compounds 
from analogy. These are the fixed alkalies, the earths, 
and muriatic and fluoric acids. ‘The component parts | 
of the others are 10; namely, oxygen, the simple com- 
-bustibles, and four metals *. . Of these 48 bodies there 
are sixteen composed of two ingredients; namely, am- 
‘monia, the oxides, and 10 acids; the rest contain 3 and 
some of them 4. Oxygen is a component part of all 
the primary compounds which have been decomposed ex- 


cept ammonia, and perhaps also prussic acid; two bodies 
which resemble each other in many of their properties. 
_ The primary compounds might be divided into two 
classes, distinguished by the titles of zacombustibles and 


combustibles. 


*® The metallic oxides are passed over, because they have been de- 
er bed in the first Book. 
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Now these bodies are of two kinds. The composition | 
of some of them is entirely unknown ; the rest are the | 
products of combustion; that is to say, they consist of — 
bases, which have already undergone combustion, and 
which are saturated with oxygen. From this arrange- _ 
ment must be excepted the oxides of azot, which are — 
not the products of combustion nor of any similar pro- 
cess. ‘They belong to another class of bodies, which, 
may be denominated suppor ters of combustion ; because 
without their presence combustion cannot go on: AG 
set of bodies possessed of very singular properties, all : 
analogous in their composition, and the grand. agents — 
in the most interesting chemical phenomena. sara 
2. The combustibles, if we include the oils and " 
reckon them as two, amount to 24; namely, 


* The sulphurous, phosphorous, nitrous, and oxy-muriatic acids, are, 
for obvious reasons, omitted, ; 
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is singular enough, that of all these bodies there are 

nly two, namely, ammonia and prussic acid, which do 

not .contain oxygen (for it can scarcely be doubted © 

that oils contain less or more of that principle); and 

‘these two are, perhaps, the least combustible of the 

He hole class. The most combustible of all, I mean Contain 
cohol and ether, contain a very considerable propor- “78: 
n of oxygen. Now this is perfectly analogous to se- 
yeral other phenomena which presented themselves 
le we were examining the simple bodies: Carbon, 
- instance, is by no means a very combustible body ; 

t requires a high temperature, and even then consumes 
ry slowly; but charcoal, which is carbon combined 
v th oxygen, is exceedingly combustible. In like man- 
ner, it is exceedingly difficult to combine azot with 
xygen; but nitrous gas, which is a compound of azot 
ind oxygen, combines with it very rapidly whenever the 
tw O bodies come into contact. This observation, which 
holds very generally, would almost tempt one to suspect 
that all very combustible bodies contain oxygen, and 
th at therefore we are not at present acquainted with © 
yure sulphur and phosphorus ; but that these bodies, in 
the state in which we can exhibit them, contain a cer- 
tain portion of oxygen. At any rate, it may be laid ) 
down as a general rule, to which there are but few ex- 


\ 


‘were known, and these but imperfectly. Six earths, 


pounds. 

Though the five chasee into which orimae ¢ 
pounds have been divided in the preceding Chapt 
have been long known, and have always engaged th 
tention of chemical philosophers, the number of 
viduals which belong to these classes has been. v ' 
much encreased. About the commencement of the I 3th 


century only the three alkalies, four of the earths, two 
of the oxides, five acids, and the compound combustibles, 


3 oxides, and 28 acids have been added to the list 
primary compounds by the labours of the philosophe 
of the 18th century. Nor ought we to forget that of 
these 36 new bodies, no less than 14 were discovered 
by the sagacity of the indefatigable Scheele. 
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Tany of the primary compounds, as we have seen in 
¢ preceding Chapters, are susceptible of forming com- 
binations with each other. Thus acids combine with 
alies, with earths, and with metallic oxides, and form 
sompounds called salts: the earths combine with the 
fixed alkalies and form giass ; oils combine with alkalies 
: and form Soaps. These, to which I have given the name , 
of. “secondary compounds, come now under our considera- 
tion. 
_ The secondary compounds, as far as we are at pre- 
sent acquainted with them, may be arranged under the 
aw ons Classes. ; 
Ai? x. Combinations of earths. 
“1 Tilo, "Glass: | ary 
pai: 3. Salts. | 
4. Hydro-sulphurets. © 
| 5. Soaps. | 
T These shall be the subject of the five folowing Ghagk 
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CHAP. IL 
: OF COMBINATIONS OF EARTHS. 


—_ 


Severst of the earths are capable of entering into 
combination with each other and with metallic oxides, 
and of forming compounds distinguished by variou: } 
names according to their external appearance. Some o f 
these combinations ate formed into vessels known by 
the names of stoneware, porcelain, enamel, &c. many of 
which are of great importance in manufactures and do- 
mestic economy. : 
‘This class of bodies is of the highest; i importance ; 
but it has not hitherto been examined by chemists with 
that degree of attention to which it is entitled. A few 
only of the compounds into which the earths and the 
metallic oxides are capable of entering have been formed 
and still fewer of these have been described with see’ 
cision. ‘The subject indeed is difficult, and till lately was 
not susceptible of accuracy, because the properties of the 
earths, and the methods of obtaining them pure, were 
unknown. It is true, indeed, that the greater number 
of these compounds exist ready formed in the mineral 
kingdom, constituting the solid basis of this globe of 
ours. But notwithstanding the rapid progress which 
the analysis of minerals has lately made, it is still very 
uncertain whether it would be safe to trust altogether 
the result of these analyses; especially as we are not able 


i 20M BINAFIONS OF EARTHS. ho eae 
orm con spounds artificially similar to those which Chap. 
yf forme the earth. De 

be better, therefore, to refer the consideration 
numerous native compounds to the second part 
Work, and to satisfy ourselves at present with a 
1 view of the compounds which the earths are 


SECT. 1. rg 


“Bot i it is by no means an easy matter to form 
-ombinations artificially. If the earths be mixed 


er, and converting them into alloys, But with 
P 
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Fusing tem- 
perature of 
the earths 


‘Lowered 
by mix- 
ture, 


respect to the earths the case is very different. 
fire which can be produced is sufficiently violent 
a considerable quantity of any of the earths, 
and strontian excepted. 
It is true indeed that silica, and perhaps all the o 
earths, may be melted by a process invented by gag 
He cements a very minute particle of quartz or any 
substance git fusibility is to ‘be’ tried, to a sl 


nishing sufficiently the bulk of the particle Ge 
its action. ‘The limit of intensity is when the 
cannot be farther diminished without renderi 
globule produced too small to be seen distinctly by 
croscope, and to be measured by means of a mi 
Saussure found that the heat necessary to melt ¢ 
is equal to 4043° Wedgewood ; that which mele 
mina is 18900° Wedgewood +. ; 

‘The temperature then at which the catthaaell 
ae shed but the quantity of these bodies w! \ 


It is well known that several of the metals, which -e¢ 


a very high temperature to bring them to fusi 
Ria? 


Pe we 
* This is a blue coloured transparent stone, to be afterwards described. 
+ Four.de Phys, xlv. 3. vs A aaa 


ae 


aa ne : Tier! 
ci oMEINATIONS oF pie ca-ras: 


4 


hen Miscd with a portion of some other metal, 
ane, POF: fi of them all, melts 


‘ Wibugh it the most J Ah of them all, , 
s very speedily into fusion when mixed with a fe: 
f proportion of silica and lime, Chemists have | 
_ advantage of this property. They have mixed | 
ths together in various proportions, and then sub- - Beh 
them to heat. The affinity between them was ; 
| of by the degree of fusion which they under- ag 
. Mr Pott was the chemist who first laid open a 
thod of proceeding. His Lithogeognosia, which 
lished in-1746, must have been the result of ’ 
ense labour. It may be considered as the harbinger : ) 
ll the mineralogical discoveries which followed. 
* of Berlin published in 1780 a long list of ex- 
ts, in which he exposed various mixtures of 
to the heat of a porcelain furnace. This was the ‘i 
di irect set of experiments on the combinations of Fe. . 


M Kirwan i in 1794 published a still more accurate set of 
expe riments + onthe same subject. Since that time the ’ 
eo abination of the earths has occupied the attention of 


. ia Mem. Berlin, 1780. 69. + Mineralogy, i. 49. 
ee Four. de V Ecole Polytechn, |. iti. 29%, and Ann, de Chim. xxxi. 2,46, 
a) Klaproth’s Beitrage, i. 1. || Four. de Phys. xlv. 3. 


Four, de Phys, vo 
| Pa 
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—y——sneralogical peenyes of sey and V auquel | 
_ lowing consequences may be drawn. i 


Action of —_‘I. - here i is an heise Agere all the diffrent 
the earths 
on each 


other. tain earths combine’ readily with each age i 
every situation, while others cannot be combi ed 
out difficulty. There are some combinations 0} 
which are found native and abundant; aa 


a. are seldom or never met with. 


al while other mixtures are as we 
simple ‘earths themselves. The affinity betw 
earths must not be judged of by this increas 


bility ; for several earths which have a stron 
for each per do not form fusible mixtures at 


the Barytes. 


pines s in combination ; that rhage water separat 
from potass; and hat when the muriats of bar} : 
magnesia are mixed together, the two earths preci 
combined*: and Vauquelin has shown | eat 
readily combines, not only with silica, but. alsc Is 
alumina}. Hitherto, however, no combination of 
with any of these earths has been found aes 
indeed scarcely ever enters as an er 


composition of stones. . 
pe eneSe: with lime or with silica forms « a 


*® Ann. de Chim. Xxxi. 248, Ly Ibid. wi a7 os 


" 


form a fusible mixture with any of the other | Chap. Com 
as far as is known by experiment. ; 
rontian resembles aE) in its aula and ace % Strontian. 
a no affinity for hehe, bodies, and cannot ‘be 
ed with them, either by the action of heat or by | 
on. In this respect it differs very much from 
7 which ha a pasa: affinity for these bodies. 


me ae takes aes and is reap 
oa first Bematked that lime-water fae a I oe 


fi e- 


i a except Bc is fusible, as far as is Pacers! 


ae not been possible to combine it with strontian 
e. ie zirconia either by fusion or by solution. 

a e is found in much greater abundance than ba 

ryt es or strontian. Like these earths it is almost al- 

7 ; combined with some other substance, an ike 

30 much more frequently with acids than. vith 

e ths. When combined with earths, it bhinost al. 

wa makes a part of a triple compound, consisting of 

other earths besides. Hsele combined together t. 


o different combinations of this kind are known; 
pee * 
a # Scheel, hi 196. e . + Morveau, Ann. de Chin, XXxXi. 253. 
ose hornstone, however, is a compound of silica and lime, 


3 


e + aa 4 2 sea tsa 


jewel | ia. . 
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liea, alumina, ay aie 2 


Rooksliae the first’ consistino of st 
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w———y-——_ second, of silica, magnesia, and lime. The apps 


ap properties of ae native compounds aia 


| oF ot Pape atcntie enter into ‘tee combinations. 
ay the first of these combinations belong the zeolites, ¢. 
¥ : 

soberyl, and the garnets; and to the second asb 


2, ge a fusible compound; but the mixture ¢ " this | 


aa 


alumina, is not fusible in ‘the heats of our furnaces, 7 
* Magnesia is nee found native combined 3 h 


PK, neral some ierallie oxide is also present. 

! be comprehended under four classes : 
1. Alumina and magnesia, 

ee. 2. Silica and magnesia, 

an 3, Silica, alumina, and magnesia, | 

- 4 ; 4. Silica, lime, and magnesia, : 

To the oy i itil classes ee the ruby; 


: ‘the fourth, asbestus. A soapy feel, and a cer- 
. ee of softness and opacity, has been considered 
a acteristic of the earthy combinations which 
| Magnesia ; ; but the ruby and cyanite are both 
transparent and hard. It is worthy of atten- 
peat magnesia enters into fewer fusible compounds 
n any of the alkaline earths. \ 

f » Alumina as has been ay retnariectty has a 


Ts has also an iffinity for silica. When silicated 
lumit ated potass are mixed together, the mixture 
c ut an hour becomes opaque and gelatinous, evi- 
in consequence of the combination of the two 
co *. Alumina enters into fusion with none of the 
-arths except lime, and not even with the fixed 
re In this respect it differs exceedingly from si- 
vhich, from the numerous fusible compounds that 
$ capable of forming, was formerly called the vitrs~ 
able earth. But alumina enters into several triple’ 
earthy mixtures which are fusible. Thus mixtures of 
_ alumina and-silica with any of the alkaline earths, and 
WI with magnesia, are fusible. " 
Alumina i is found native in great abundance and al. 
ost always combined with other earths or with metal. 
ic oxides, for which it has a very strong aflinity. The 
nati arthy combinations, of which it constitutes an 
) e | may be divided into six classes. These 


1. Alumina and magnesia, 

2. Alumina and silica, 

3. Alumina, silica, and barytes, 
ee 

* Morveau, Aan. de Chim, xxxi, 248. A 
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Division II. ; 
—$— _~* 5. Alumina, silica, and magnesia, " 
te 6. Alumina, silica, and glucina. 3 
Te ae first of these classes belongs the ruby ; tc ; 
cond, mica, tale, chalcedony, the topaz, &c.; 
third, staurolite ; to the fourth, zeolites; to the 
. anite ; and to the sixth, the emerald. oe 


will be. described hereafter: | 


Book 28/5, 4) Tas Pusat oe and cae 4 


hard. | 
6. Silica, . 8. Silica has a strong affinity for barytes ‘str 
lime, magnesia, alumina, aS zirconia. 
shews a cisanee to eee It fuses, as we a 
already, with barytes, strontian, lime, and mag an 
so that alumina is the only earth hitherto tee ¥ 
which it does not enter into fusion. es, 
en Silica i is found native more abundantly ¢ th 
the other eat ths. It also enters into a greate: 
of combinations, but almost always with earth 
The combinations of which it is known to cons 
part may be reduced under nine classes ; namely 
~ 1. Silica and alumina, 
2. Silica and lime, ra : 
3. Silica and magnesia, 
4. Silica and zirconia, 
5. Silica, alumina, and lime, 


eqe . ° rae § uh a 
6. Silica, alumina, and magnesia, 
4, Silica, alumina, and glucina, 


8. Silica, alumina, and barytes, ; 
g. Silica, lime, and magnesia. _ 


+ 
+ \ 


* Morveau, Aza. de Chim. xxxi 259. Pie 
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Comprnalrions ¢ oF EARTHS. 


ise: awe been mentioned already, and 


Syed 4, 


s given of minerals belonging to each except 
rth, to which belong only the sircon and the 


most eS earthy combinations are those 
consist chielly of silica and alumina. To that. 


the different earthen utensils. 
During the fusion of several mixtures or combi- | 
‘earths, especially those which are found na- 
5 mixture very often frothes considerably, and 
its a great number of air bubbles. The emission of 


te. 


Se e air bubbles can only be referred to one or other of 
we, ye Yap bd 


Fit ther a quantity of water “ebesindiod the 


oT ich are Bon always «of are reduced, and se 
their oxygen to escape in the form of gas; or, 

Yo the earths themselves undergo some change, and 

let go some one or other of their component parts in 
the am a gas. Iti 1S nt that the or is 


action of the fire than they were sdrndeluate Thus a mix~ 


f equal parts of silica and magnesia, after being 
ood to 134° Wedgewood, lost 0.135 of its weight; 
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Again, several minerals which are coloured by 
tallic oxide become transparent when exposed to a 


violent heat; a change which must be occasione d by 
the revival or dissipation of the metal. This th 
eae, for i instance, aan the brown obsidian lava of 
is exceedingly difficult to aie the earth coal ae om 
all metallic bodies, especially alumina, the eart ost. 
remarkable for giving the property of frothy to 
mixtures. steam 
Concerning the third cause ae the frothing 
rals, namely, the decomposition of the earths | 
selves, nothing like precision can be expected — ti 
component parts of the earths be discovered. Hu : 
announced some apie 280, ae the earths have a 


be aseribed to.the emission of this oxygen on the 
cation of heat: But the experiments of Humbolt : 
been tried without success by Saussure, Fabroni, Cham- eS 
py, Berthollet, and Delametherie*. 1 tried the expe 


jar over water immediately after it had been turnec 
by amole. The quantity of air was not apparent y 
changed after the earth had remained 1 In contact with it t 
for three weeks +; but it extinguished a candle, a nd 
precipitated lime abundantly from lime-water. It: was 
composed of about one-third part of carbonic acid g 2 


the remainder was atmospheric air. 


*® Saussure, Four. de Phys. xlv. 16. + ibid. hii 
¢ It had probably increased considerably ; for the carbonic a 
have beep partly absorbed by the water. 
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Sometimes. 


é h 
jained. Some postin when dese to the AC~ Gouble fae 


sion, 


ey PE 


n t be Caaitcd that in this case some one or bia of | i 
eeaarerents which contributed to the first fusion ae 
I be driven off; especially as the mineral after fu- | 


oses entirely its original appearances and proper~ 


Bras 


This oftex 
depends om 
> and facility of some minerals, by the slowness or the cooling. 


rapidity with which they are cooled after being sub- 

f ics to fusion. Whinstone, for instance, is a mineral 

4 which fuses when raised to a temperature between 40° : 
and 55° Wedgewood. If it be allowed after fusion to 

cl ool rapidly, i it is converted into a dark-coloured glass, | 

ch more fusible than the original whinstone ; but if 


it be made to cool very slowly, it assumes an appear- 
- which has some resemblance to the original whin- 
tone. In this state it is much less fusible than the 


cn! ; 
glass. ‘Sir James Hall, the discoverer of this curious 


i fact, has given the whin in. this last state the name of 
orystallite, aterm suggested by Dr Hope. Thus the 
a ock on which Edinburgh Castle is built fuses at the 
Bguperature of 4 5° Wedgewood. By rapid cooling it 
Pe: 


es 


¥ Saussnre, Four. de Phys. xlv. 14. 
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is. converted into a bass which melee ane 22 
cooling into a crystallite which melts at 3 5° 
of Salisbury Craig fuses at 5 5° Le ta j 
erystallite at 38° *. | ny ; 

This striking difference in hisibiiey ee ‘to 
upon the way in which the component parts. of fe 


neral are combined. When cooled rapidly, the z 


fake 
Bement pore have not time to agromibaae accor’ 


conspiring with the divellent action. of che Bnew 
it by conspiring or coinciding with the force 0 
sion. In the first case, two forces conspire to pr 
fusion; in the second, only one. Something sim 
this may perhaps take place in those minerals ? 
undergo a double fusion, the first in a ee hea 


_ the second, 
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OF STONEWARE. 


* Edin, Trans. V. 75+ 
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stoneware. | (337 


s which are applied to useful purposes. These  Chap.b- 
in their names according to their external appear- 
the manner in which they are manufactured, and 
he purposes to which they are applied. Thus we have 
lain, stoneware, pots, crucibles, bricks, tyles, &c. 
these substances, however, are formed on the same 
ciples, nearly of the same materials, and owe their 


Pu 


d qualities to the same causes. ROT 


ese combinations have been known from the re- Antiquity. 


} test ages of antiquity. Bricks were employed in 
"building by the most ancient nations, and were no doubt 


sug ested by the great degree of hardness which clay 


% 


iequires when exposed to the sun. Stoneware is like- 
+ aps Kee Ag 
of very ancient date, and seems to have originated 


1 the Asiatic nations. It was well known to the 


Jev 8, as we learn from the Old Testament, long before 

e Babylonish captivity. Porcelain, or the finest kind 
of stoneware, was early brought to perfection in China 
a pam & ft 3 \ 


, ot »' ° ° 
These different substances are not formed by mixing Properties, 


+ 


’ 


te ether the pure earths, which would be a great deal 

te > expensive ; but natural combinations or mixtures of 

: ‘earths are employed. These combinations must pos- 
“sess the following properties: 1. They must be capable, - 

| when reduced to powder, of forming with water a paste : 


sufficiently ductile to be made into any form which is . 
required. 2. This paste, after being exposed to a suf- 


fs ficient heat, or after being Jaked as it is termed, must 


acquire such a permanent degree of hardness as to be» 
| able to resist the action of the weather and ‘of water. 


e to resist a strong heat without being melted. 


Pape e" 
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Tae se acted on by chemical agents, 


sides 
Bricks and. Bricks, for instance, are yee made of 
tiles 

stance. The clay is dug out of the earth, an 
ing exposed. for some time to the air is reduced to 


der, and formed Hite a paste with water. a " 


nace constructed on igntinees 


. hs 
ployed for covering houses are formed i in 
way. The clay, however, is finer, and it i 


ground i ina malls 


aa not be subject to moulder. It is obvious that | 


are 


qualities must depend upon the nature of the 


which they are formed, and on the degree i 
they have been burned. Clay i 1s a mixture of al Ir 


and silica in various proportions. When the PLOT 


hia of alumina i 1S ‘ered the brick contracts much . 


ee 


Chap. 
Nemasees, ss} 


lou bee it acquires when hited baler 
Tp a a 


ec a poe the addition of lime jf be proper in 


uit 
aking stoneware and every other utensil which is 


d exposed to a strong heat, as it renders the clay | 


. Now lime enters not unfrequently into the 
sition of clays. It is evident therefore that all 
are not proper for the manufacture of stoneware. 


must be free from lime, barytes, and every other 
| redient which renders them fusible, AREY must 


in. The bios rich answer are those which con- 


st vy fee a mixture of alumina and silica. These are. 


known by the names of potter’s clay, tobacco pipe clay, 


4 _percelain clay, &c. according to the purposes to which 
“they are applied. It is DECCAN to mix the clay with : 
_ some fine colourless sand, in order to prevent the ves- 


st Is from contracting too much during the baking. Pag ae 


Thus stoneware is composed of two materials, pure stonewara ~ 
Bio. ‘and sand; and the beauty of the ware depends 

Na upon the purity and fineness of these two materials. 

What i is called English stoneware is composed of to- 

“bacco 5 pipe clay and powdered flints; delft ware is 


at 


Beerpioees of clay and fine sand; and the coarsest wares 


* Bergman, iv. 340 
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ter this they receive their destined form comp 


and when they are sufficiently dry, they are 
with the requisite enamel, and then put into’ t 
nace mand baked. 


been practised from time ince an in tune 


the method of eoistaneeter cs. that beautiful ‘sem mit 


rope, but the greater number were without success. 
ony, however, soon produced porcelain scarcely i ‘infe 
to that of Japan in beauty, and superior to it in so 
and strength: But its composition was kept se 


were there an y santas ideas aid Seti the co 


them fbi polite and. pasthiss After the taking of Alexaugel 
of shila was ae only part of the spoil retained by Angaite 


has been pseeeanat as Whitaker informs us, by the porcelain for 
the ruins of the ancient Lyons. The name porcelain, if we net 


Re er ne 


porcelain of i ancients was always of a purple colour. ‘See Whi 
Course of Hannibal ever the Alps, is 55> ty 1» war aay 


STONEWARE: 


| ‘That celebrated philosopher examined the porcelairi 
Japan and the different imitations of it which had 
en produced in France and other parts of Europe. 
‘The texture of the first was compact and solid, but 
j that of the i imitations was porous. When both were 
exposed to a strong -heat, the first remained unaltered, 
but the others melted into glass. From these experi- 
ments he drew the following ingenious conclusions. 

Porcelain 


5 its semitransparency to a kind of se- 
Raiwicsificall a which it has undergone. Now it may 
receive this two ways : : 1. Its component parts may be 
poaah as easily vitrify when ,sufficiently heated ; but 
the degree of heat given may be just sufficient to occa- 
sion a commencenient of vitrification. ‘This porcelain 
when strongly heated will easily melt. Such, there- 
fore, was the composition of the European imitations 
of porcelain. 2. It may be composed of two ingredi- 


ents ; one of which easily vitrifies, but the other. is not 


altered by heat. When a porcelain composed of such- 


“materials is baked in a sufiicient -heat, the fusible part 


melts, invelopes the infusible, and forms a semitrans= 


parent substance, which is not farther altered by the 


same degree of heat. Such therefore must be the pors 


oe of Japan. Father Entrecolles, a missionary to 
‘China, had sent an account of the Chinese mode of ma« 
King porcelain, which coincided exactly with this inge- 
-nious thought of Reaumur. The ingredients, accord- 
ing to him, are a hard stone called petunse, which they 
grind to powder, and a white earth called kaolin, which 


tunse fusible, and the kaolin infusible, when mG ei 
ed to a violent heat. 
_ These notions of Reaumur set manufacturers upon 


Vou. I. Q | 
‘3 Re | 


is intimately mixed with it. Reaumur found the pe- 
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Enamels. 


Ba eae 


tation, porcelain works have been established in diffe- 
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the right road; and since the publication of his disserta- 


rent parts of Europe, especially in France, and by the 
celebrated Wedgewood in Britain, which rival and even 
excel the porcelain of the east. The particular pro- @ 
cesses followed. at every manufactory are kept secret ;_ 
but the component parts are in all cases analogous to. 
those suggested by Reaumur: 
white iil or 


c<aolin, and enables the workm 0 


One of them is a bah? : 


steatites, which answel Ss 


of the k 


team on the oe s wheel. 


or “canine with an enamel, both for the purpose of 4 
of beauty and utility ; ; for the body of the vessel, or M 
biscuit as it 1s called, would not be sufficiently com- a 


a 


pact to contain liquids. By enamel is meant a ‘thin. 


coat of opaque glass. The materials which compose a ; 
this external glazing differ according to the fineness of : 
the vessels. The glazing of coarse vessels is formed’ 
by covering their surface while hot with a little li. | 
both of which have the pro- 
petty of running into an opaque glass at a,moderate 4 


heat when spread thin upon an earthen vessel. 


tharge or common salt ; 


The glazing of fine vessels consists of white enamel. 4" 
This is made as follows: One hundred parts of lead are : 
melted with from 3 5 to 40 parts of tin, and the mix- — 
ture oxidated completely, by exposing it to heat in an 
open vessel. One hundred parts of this oxide are mix- ; 
ed with roo parts of a fine white sand composed Of 2% 
parts silica and 1 part of talc, and with about 25 parts — 
of common salt. This mixture is melted, then reduced 


' 
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a to powder, and formed into a paste, which is spread 
: thin over the porcelain vessel before it be baked. The 
-excellency of a good enamel is, that it easily fuses into 
a kind of paste at the heat which is necessary for 
baking porcelain, and spreads equably on the vessel, 
_ forming a smooth glassy surface without losing its o- 
" pacity or flowing completely into a glass. Its white 
_ ness depends upon the proportion of the tin. 
It is usual to paint both stoneware and porcelain of 
"various colours. These paintings are often excellent, 
both in elegance of workmanship and in brilliancy of 
colours. The colours are given by means of metallic 
oxides, which are mixed up with other ingredients pro- 
per ‘to constitute an enamel, and applied in the usual 
_manner with a pencil. 


Vy 


1. Purple is given by means of the purple oxide of 
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Method of 
colouring 
porcelain, 


gold precipitated by the smallest possible quantity of 


-muriat of tin. This oxide is mixed with a proper 
quantity of powdered glass, borax, and oxide of anti~ 
mony, and applied with a pencil. It cannot bear a 
strong heat without losing its colour. 

2. Redis given by oxide of irén. A mixture of 2 parts 
of sulphat of iron and x part of alum is calcined slowly, 
till it acquires a fine red colour when cold. This powder 
is mixed with the usual flux, and applied with a pencil. 

3. Yellow is given by the oxide of silver ; green, by 
the oxide of copper ; blue, by the oxide of cobalt ; and 
violet, by the oxide of manganese. 

In some cases these colouring matters are not mixed 
with a flux or enamel at all, but applied in a lignid 
form to the surface of the biscuit, which imbibes them. 
_ The porcelain in that case is said to be stained. Yellow 
is the colour which can be easiest applied in that way. 
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CF GLASS. 


The fixed alkalies have a strong affinity for an of 
the earths, especially for silica and alumina, which they 
ist-i 


‘dissolve in considerable quantity, especially when assi 
ed by heat. When a strong heat is applied to eo 
ture of fixed alkali and silica, it melts, and forms a 
transparent mass well known by the name of glass. | 
_ The method of making this very useful compound 
was known-at a very early period. According to Pi- 3 
ny, the discovery was owing to an accident. Some ie 
merchants, with a ship- load cf soda from Egypt, had 
cast anchor at the mouth of the river Belus in Pheenin : 
cia, and were dressing their dinner on the sand. _ They y 
made use of large lumps of soda to support their ket- q 
tles, and lighted: fires. under them. The heat melted - 
the soda and the siliceous sand together, a result a 
was glass. For some time after this ac tal disco- S 


very the manufacture of glass was confined to the river 


Belus. The manufacture of glass seems to have been 
carried to a considerable degree of perfection among Bs 
‘the ancients, They mention drinking glasses, glass 
prisms, and coloured glasses of various kinds. But per- — 
fectly transparent glass was considered as very valuable; : M 
for Nero gave L. 50,000 for two glass cups with han- 


GLASS. 


is a proof that their processes must have been far | Chap. II. 
less perfect than ours. It was usual for them to melt 
e materials of their glass into.a black mass called am- 
gt monttrum, of which statues were sometimes made. This 


La 


; ammonitrum was again melted and “gibi By. na sae 

Ps sie “third century, baie they did not come into common me 
ise till long after *. 

hea materials employed in ‘the p inyraciegliss of glass Materials, 


g ESH aa metallic ee | 
The fixed alkalies may be employed indifferently ; 1. Alkalics, 
4 Luts is preferred in this country. The soda of com- 


pierce is ny sere wie common salt, 4 combined 


of these foreign euaibs before using it. This, however, 
‘is seldom done. ? . er 
The earths are silica, lime, and sometimes a little 2 Erths,. 


" employed in the state of fine sand or flints; and some- 
besieie?, for making very fine glass, rock.ery stal is emai 
%s ployed. When sand is used, it ought if possible tobe 


7 ge gala ; for when it is coloured with piteathe 


oxides, the transparency of the glass is injured. Such’ 
sand can only be employed for very coarse glasses. It 
ei is necessary to free the sand from all the loose earthy 
particles with which it may be mixed, which is done by 


_ washing it well with water. to 
Lime renders glass less brittle, and enables it to with- 


mS stand better the action of the atmosphere. It ought in 
‘no case to exceed the twentieth part of the silica em- 


EP. Silica constitutes the basis of glass.  Iteis a ame 
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_ qualities, it is 'seldom used. It is customary to add a 
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ployed, otherwise it corrodes. the glass pots. Thi a). 
deed may be prevented by throwing alittle clay into ec 
melted glass ; ; but in that case only a green plas is obi 
tained. 

The metallic oxides a are the red oaide of | 
lead or litharge, and the white oxide of arsenic. The - 
red oxide of lead, when added in sufficient quantity, en- 
ters into fusion with silica, and forms a glass without 
the addition of any other ingredient. Five parts of hi 
minium and two of silica form a glass of an orange con 
lour and full of striz.* Its specific gravity is 5. The - 
red oxide of lead renders glass less brittle, and more fu-@ 
sible; but when added beyond a certain proportion, it 7 
injures the transparency and the whiteness of glass. — a 

The white oxide of arsenic answers the same purpo- — 
ses with that of lead; but on account of its poisonous ( 


little nitre to the white oxide of arsenic, to prevent the : : 
heat from reviving it, and rendering it volatile. When a 
added beyond a certain proportion, it renders glass — 
opaque and milky like the dial-plate of a watch. When é 
4 ANS palatine teak 4 a pages 
any combustible body is present, it is usual in some 
manufactures to add a little white oxide of arsenic. — 


This supplying oxygen, the combustible is burnt, and. 4 


flies off; while the revived arsenic is at em: time a 
volatilized. “ 

After mixing the alkali and sand together, it is usual vi 
to expose them for some time to a moderate heat. This 5 
serves several purposes. It drives off all combustible -_ 
bodies which may happen to be mixed with the sand; é 
it produces a commencement of combination which : | 
makes the glass afterwards less liable to corrode the os 
clay pots in which it is melted ; and the alkali, by this — 


ipient Pe binition is not so apt to be volatilized ; 
ich might be the case if the materials were exposed 
nce to aviolent heat. The mixture, after being 
; hus heated, is called the friv. Through the domes in 
Pct the frit is heated it is arial to, see very. thin 
bubbles of of glass passing ; a proof that some of the ma- 
} terials are volatilized during this first part of the pro- 
4 . The frit, while still hot, is introduced into large pots 
a made of a mixture of pure clay and baked clay, and ex- 
" posed toa heat sufficient to. melt it completely. The 
fusion must be continued till the effervescence occasion-~ 
’ ed by the separation of the carbonic acid from the soda 
4 as anbsideds andl the opaque scum, known by the name 


g food with the soda of commerce. When the fusion. 
| has been continued the proper time, the furnace is al- 
lowed to cool a little. In that state the glass 1s excead- 
“ingly ductile, and readily assumes any shape that the 
% workman pleases. ¥ 

If the glass vessels, after being formed, were conitoft 
rapidly, they would contract unequally, and become in 
| _ consequence so brittle as to fall to pieces whenever they 
te were handled. To prevent this inconvenience, they 
are put into a large red hot furnace, which is allowed 
_ to cool very slowly to the temperature of the air. This 
process is called annealing. : : 
_ The properties that distinguish good glass are well 
known. It is perfectly transparent; its hardness is ve~ 
ry considerable ; its specific gravity varies from 2.3 'to 


4, according to the proportion of metallic oxide which 
oN . we, . 


24%. 
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mon salt and io foreign rN which are =" 


Its propers 
tics. 
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Different 
kinds, 


it Contains. When cold at is bre ; but at a red ee 


It is aitmost seule olatien ane ‘ott 


to the naked eye. | 
There 


course is one of the most sonorous of bodies. 


tedious distillations in glass vessels, a 

There are different kinds of glass manufactured a " 
different purposes: the principal of these are flint ae a 
crown glass, and bottle glass, 4 

Flint glass is formed of soda, pounded flints, rey OX= 
ide of lead. 
most beautiful glass, and is often called: crystal. Crow 


It is the densest, most transparent, and 


glass contains no lead. It is composed of soda and fine 


This kind is used for the panes of windows. a 
It is composed of 
kelp or the refuse of soap boilers, and common eas : 


Wed 


sand. 
Bottle glass is the coarsest of ail. 


Its green colour is owing to the presence of iron. 
these species the most fusible is flint glass, and the - 


least fusible bottle glass. According to the experiments e 


Goloured - 
glass, 


of Saussure, flint glass melts at the temperature of | 19° fe 


Wedgewood, crown glass at 30°, and bottle * elas x 


47°*. a 
Glass is li binsbied of various colours by. mixing 


SSS »" 
Z - 
- * 


4 & Four, de Phys, xlv. 34, 
go. 


ile in fusion some one or other of the metal. Chap.1L 


é a oxide pa. ail 
mM a mixture of the oxides of copper and 1 iron, 


pide Sen ble of the many defects under ainich it la- | 
bo urs, ~The chief of these are the following : i fe 
Be : I. - Streaks. These are seebiisand nes; often visible in | 


es je Babies. These are air- euWe which fate not 
been. allowed to escape. They indicate want of complete. 
fusion, either from tog little alkali, or the application: 
of too little heat. . 


4, Cords. -These are Sapctities on the surface of the 


Bie) in consequence of too little heat, 
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OF SALTS. 


"Tae word sant was originally confined to muriat off 
soda, or common salt; a substance which has been known — 
and in common use from the remotest ages. It was 


afterwards generalized by chemists, and employed by | 


them in a very extensive and not very definite sense. 


Every body which is sapid, easily melted, soluble in 


water, and not combustible, has been called a salt. 
Salts were considered by the older chemists as a class 


of bodies intermediate between earths and water. Many | 
disputes arose about what bodies ought to be compre- ; 
headed under this class, and what ought to be excluded zi 
from it. Acids and alkalies were allowed by all to be ; 
_salts ; but the difficulty was to determine concerning 


earths and metals’; for several of the earths possess all 


thé properties which have been ascribed to salts, and 
the metals are capable of entering into combinations ~ 


which possess saline properties. | 

In process of time, however, the’ term sa/t was re- 
stricted to three classes of bodies ; namely, acids, alka- 
lies; and the compounds which acids form with aches, a 
eatths, and metallic oxides. The first two of these - 
classes were called simple salts ; the- salts belonging to 
the third class. were called compound or neutral, ‘This 


Si 


he} Ete compoeed, were of a contrary nature, and that 

a hd 
‘counteracted one another; so that the resulting 
ounds possessed neither the properties of acids nor 


Ikalies, | but properties intexmerliate between the 


ea cies. BE and metallic fi oe ae 


# No part of chemistry has been cultivated with more 
zeal than the salts eee for these last 40 years. 


fer Bee cia, completely oie. 

_ Chemists have agreed to denominate the salts from 
 aainete which they contain: The earth, alkali, and 
netallic oxide, combined with that acid, is called the 
base of the salt. Thus common salt being a gompound 
f muriatic acid and soda, is called a szuriat; and soda 
is called the base of common salt. Now since there are 
32 acids and 55 bases, it would appear, at first sight, 
‘that there are 1760 salts; but of the 42 metallic ox- 7 
‘ides at present known, there are a considerable number 


hich cannot combine with many of the acids, This is 


si ne <. ¢ ? 5 = 
z get ‘The terms sa/t and neutrul salt, therefore, are now bbe ta Jae 
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Bie the case also with silica, and perhaps witli some ‘of thal 
) we other earths. We must therefore subtract. all. these 
from the full number 1760, However, to compensate 
| ~ this deficiency, at least in part, there are several acids 
ie } ; capable of combining with two bases at once. Thus | 
Ae : - the tartarous acid combines at once with potass and’ soda. : 
Triple salts. Such combinations are called trip/e salts, and they i in- § 
| crease the number of salts considerably. ~ There are | 
some salts, too, which are capable of combining with 

an additional dose of their acid, and others which com- — 

bine with an additional dose of their base. The French, : 

chemists denote the first of these combinations by add- — 

‘ ing to the usual name of the salt the phrase with excess : 


| of acid, ot by prefixing to it the word acidulated: They | 
ag denote the second by subjoining the phrase with excess of 
| base. ‘This method of naming has the merit indeed of 


aid 
being precise ; but it is exceedingly awkward and imto- _ 


ye | ~lerably tedious. ‘The ingenious mode of naming these 
combinations proposed by Dr Pearson ought certainly 4 
Bars _*-to be preferred. It is equally precise, if not more so, 
| Supers and asd far more convenient in every respect. It consists - 
Piss in prefixing to the usual name of the salt the preposi- 
tion sup.™, to denote an excess of acid, and the preposi- ( 
t tion sub to denote an excess of base*. Thus sulphat OP a 
| potass denotes the salt in its state of perfect saturation, if 
j without any excess either of the sulphuric acid or of — 
k ead é the potass ; supersulphat of potass is the same salt with 
|  an-excess of acid ; subsulphat of patass i 1s the same salt 
with excess of base. These three different kinds. must 4 


increase the number of saline compounds very consi-~ 


derably ; but the precise number of salts 18 not ra Tag 


* Pearson’s Translation of the Chemical Nomenclature, p. 5% 
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of them : remain still estan by chemists, Chap. THI. 
ably they are not ma Die, chen 2000, Some 


0 not more than 30 pire in all were Loe : 

Of ‘these 2000, however, a considerable number may 

considered as still unknown, as they have been merely 

‘med without being examined. Of those which are 

k nown, the greater number have not been applied to 

any use, and therefore do not deserve a very particular 

descriptien. | 
As the different genera of salts are denominated from Nomencla-. 


ture. 
their acids, it is evident that there must il as many 


7 


he ns a maximum of oxygen, the termination of the ve- 
nus is at ; when it does not contain a maximum of ox- 
-ygen, the termination of the genus is ite. Thus the 
salts which contain sulphuric acid are called sulpbats . 
those which contain snlphurous acid are called sulpbiter. 
This distinction is of some consequence, because the 
‘salts differ vest much, according as the acid is satura- 


ted with oxygen or not. The ztes are seldom perma- 
nent : when exposed to the air, they usually attract ox- 
ygen, and are converted into ats. This distinction, 
however, applies only to the salts which contain acids 


composed of a single base ; it does not apply at all to 
: 


the salts composed of the vegetable and animal acids. 
T he terminations of these acids in ze and ows are en- 
Bly. arbitrary, and so are the terminations of the ge- 


nera of salts named from them. The ies rule obser- 
yed is, that when the acid terminates in ic, the genus y pe) Se 


in ee 


he 


ee Book Ik. 
States haa Division I. 
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N 
Arrange- 
ment. 


Ge eee ra 


not the acid but the base which stamps the character. 
‘In them, therefore, the genera ought to be reversed : i 


‘mination ite to those which are converted into the 2s by absorbing oxy= V. 


of salts named from it terminates in at ; atom th 
ends i in ows, the genus of salts ends in zte*.. 
Every particular species of salt is distinguishe 
subjoining to the generic term the name of its 
Thus the salt composed of sulphuric acid and soc 
called sulphat of soda. ‘Triple salts are distinguished 
by subjoining the names of both the bases connected ) 
hyphens. Thus the compound of tartarous acid, pot 
and soda, is called tartrite of potass-and=soda. ys cP 
Before the correction of the chemical nomenclatt 
by Morveau in 1781, chemists usually referred the g 
nera of salts to the bases, and distinguished the specit 
by the acids. That celebrated philosopher entirely 1 re- 
versed that method by introducing the new generic 
terms formed from the acids. And his ingenious no= 
menclature having been sanctioned and improved in 
1987 by Lavoisier, Berthollet, and Fourcroy, who joined 
with him in forming a new chemical nomenclature, has — 
now become universally prevalent. As far as relates to 
the. salts which have alkaline and earth7 bases, this 
method introduced by Morveau is certainly proper 5 for | 
in them the acids in a great measure stamp the character a 
of the salt, and therefore ought to constitute the generic. 
distinction: but it does not apply eqdally well to the 
salts whose bases are. metallic oxides; for in them it is _ 


they ought to be derived not from the acids but fron 4 
; ok eS 


Bee / 
— ’ 7% "ee 
: i ST 

-— 


* This mode of naming is defective. It would have been much bet- — 
ter to have restricted the termination at to permanent salts, and the ter= 


gen. With respect to the metallic salts the nomenclature is still very 
defective, 


Chap bite 
i? if 


0 Divisible 


oF tw 
salts then nateraly, divide themselves int rae 


d leary « salts, which derive shai most important gaol 
a from their acids; the second comprehends bee? ) 
alline salts, whose bases on ‘the contrary stamp 

most important properties. I shall therefore di- Pash Garage 
this Chapter into two Sections; in the first of 


. i ‘hi describe the alkaline and earthy, at; in 


* SECT. T. 


OF ALKALINE AND EARTHY SALTS. 


14 io ae 
es 4 


) As the ce belonging to this Section maybe arranged 
with greatest propriety according to their acids, they 
aturally divide themselves into 32 genera, every parti- 


ular acid constituting a genus. But of these genera 

some must be ‘omitted altogether, because the salts 
which belong to them have not been examined. Every i 

r genus will comprehend under it as many species as there — 

are bases; besides the triple salts and the suds and the 

: supers *.. 


* The most: complete account of the alkaline and earthy salts which 
has yet appeared, has been given by Fourcroy i in the 3d and 4th volumes 3 re 
his ees, des t Connciscances Oberg. Pin ea : 


mane 
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| the alkalies and earths except silica. ‘The sulphat 


_ taining barytes; is dropt into: a solution of any ¢ of cane 


ad 
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GenusI. SuLpuHats. | 
SULPHURIC acrD is capable of combining wit 


almost all capable of assuming a crystallized fo m 
Lheir taste, when they have any, 18 almost 
bitter. - They may be distinguished from other s 

fic 
bodies by the following properties: 

t. ‘They are insoluble in alcohol. When: hey are lis- 
solved in water, alcohol precipitates them from that ‘a 
quid, and it precipitates them crystallized. i 

2. Heat does not decompose them. To this, hor we 
ever, there are some exceptions. — Sees 

2 ‘When heated to redness along with charcoal, 
are converted into sulphurets. 


4. When barytic water, or a solution of any salt cons” 


diately falls, which is insoluble in acetous acid. 
» The sulphats at present known amount to 1 ea 
. % : 


Sp. 1. Sulphat of Barytes. ‘, Bis 3 


Tuts salt is found abundantly in different parts of i 
the earth, and was formerly denominated ponderous 
spar, from its great weight. Its composition was first 
ascertained by Gahn. eae 

Hauy has’ ascertained that the form of its infegrant J 
particles is a right angled prism, whose bases Fe 
rhombs-with angles of ro1 4° and 785°. The prin 
form of its ‘crystals i ig the game; but it occurs native in 
a variety of other forms.” It sagt be crystallized by 


are. 


‘When Be idcn'y heated, it Rake in pieces and flies 
gut with a crackling noise. This phenomenon, which 
called decrepitation, 1s occasioned by the sudden con- 
ersion of the water which it contains into steam. 
When heated very violently it melts, and before the 
blow-pipe is converted into a white opaque globule. 
According to Saussure, a heat equal to 35° Wedge- 
‘wood is required to fuse it +. 

_ When formed into a thin cake with flour and water, 
and heated to redness, it phosphoresces in the dark. 
This was first observed in a variety of this substance 
known by the name of Bologna stone. Lemery informs 
Us, that the property was discovered by an Italian shoe- 
rae named Vincenzo Casciarolo. ‘This man found 
a Bologna stone at the foot of Mount Paterno, and its 
brightness and gravity made him suppose that it con- 
tained silver. Having exposed it to the fire, doubtless 


‘in order to extract from it the precious metal, he ob- 

served that it was luminous in the dark. Struck with 
the discovery, he repeated the experiment, and it con- 
stantly succeeded with him. It is evident that by the 
calcination it must be converted, at least partly, into 
sulphuret. 


| _ * Kirwan’s Min. i. 136. + four. de Piys, xlv. 15. 
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: Nonitils led “SAS composed of. é engracid 
HEL LO 84 barytes 


‘tion. 
3 water 


oe 


100 | 
Artificial sulphat of 33 acid 
| 64 barytes 


3 water 


LOO We 

According to Thenart f, artificial sulphat is come 
sii OL ae os ER eae 

74 82 barytes 


Yoo" 4 ne 
It is decomposed by two salts ; namely, carbonat 0 f 

potass and carbonat of soda. The decomposition takes 

: place either when it is boiled in a solution of these salts 
in water, or when they are heated together in a crucible. 


/ 


Sp. 2. Sulpbat of Potass. 


Formation. | ‘THis salt may be formed by saturating diluted potass 
with sulphuric acid, and then evaporating the solution 
gently till crystals appear. It seems to have been 
known at a very early period by chemists, and a great | 
variety of names were given to it, according to the man- } 
ner of forming it, or the fancy of the operator. Some 
of these names were, specificum purgans, mitrum , fixum, 4 
arcanum duplicatum, panacea holsatica, sal de duobus, 
sal polychrest glasert, &c.; but it was commonly known 


* Fourcroy, iii, 25. + Ann. de Chim, xxxii. 266, a 


~ Crystals. 


their figure, according to the care with which they are 
prepared. 

gravity is 2.298, according to Brisson ; according to 
Hassenfratz 2.4073 +. i 

| It is soluble in the temperature of 60° in 16 times 
its weight of water; in a boiling heat, it is soluble in 5 
times its weight f. ; 
pit suffers no alteration in the air. 

i When placed upon burning coals, it decrepitates, but 
suffers no other alteration. In a red heat it melts. It is 
Beatties luminous in the dark, as Mr Giobert has 


observed §. , 


_ According to Bergman, it is composed of peng, 0 
‘me 40 acid 
52 potass 
8 water 
100 


According to Kirwan, of 45.2 acid 
, 54.8 potass 


< 


Ioo 


_ ® Bergman called it algali "ean vitriolatum, and Morveau vitriol of 
bota IS il 


| ¢ Ann. de Chim. xxviii. 1%} Bergman, § Ann, de Chim, %. 40 


* 
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It has a very disagreeable bitter taste. Its specific Properties: 
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lity in water prevent it from being much na tl 
_ It is decomposed by the following salts: 3 
1. All barytic salts. Be 
2. Nitrat and muriat of lime and of strontian. — } 
3. All metallic salts, whose base forms an insolu 
compound with sulphuric acid, as the oxides of 
mercury, silver, lead. | 
4. The tartrites, at least partially. 


, 
ae, 
eg 


Sp. 3. Supersulphat of Potass. 


Turs salt may be prepared by heating together a mix. 
ture of three parts of sulphat of potass and one part o! of 
sulphuric acid. It was first distinguished from the last 
species by Rouelle senior. a 

It usually crystallizes in long slender needles, but i it 
may be obtained in six sided prisms. Its taste is 3 actid, ; 
and it reddens vegetable blues. . 

It is soluble in two parts of water at the temperature. 
of 60°, and in less than its weight of boiling water. 

It is scarcely altered by exposure to the air. a 

When heated it melts readily and assumes the ape 
pearance of oil, but it becomes as white as ever when 
allowed to cool. A very violent and long. continued 
heat dissipates the excess of acid, and converts it i: Oo 
sulphat, . 
‘In other respects this salt agrees with the miata ’ 
potass. ; » dia : 

; on rete, 


Sp. 4. Sulpbat of Soda. Be: 


: } + A ’ 
Turs salt was first discovered by Glaubér a German 
chemist, and for that reason was long known by the 


abide chd chia) ata «fae fie A eae Vie Coch ia ty 
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of Clauber’ $ salt. ie hein aaa it sal mirabile. Riad Ik. 
y be prepared by saturating soda with sulphuric ae 
2 oe it is more usually pete by decomposing 


I ts ges are transparent, and when connie by slow Properties. 
eV vaporation, are six-sided prisms terminated by dihedral 
‘ umits. The sides of the prisms are usually channelled, 
d the crystals are almost always exceedingly irregular. 
Its taste at first has some resemblance to that of com- 
10n salt, but soon becomes very disagreeably bitter. 

_ It is soluble in 2.67 times its weight of water at the 
temperature of 60°, and in 0.8 of boiling water. 

_ When exposed to the air, it loses great part of its 
: Sects: and falls into a white powder*, but it is not 
otherwise altered. 

“ When exposed to heat, it first undergoes the watery 
sion +, then its water is evaporated, it is reduced to a 
‘white powder, and at last in a red heat it melts. Mr 
Kirwan has observed, that part of the acid, as well as 
«= water, is driven off by the application of a strong 


:s $3 


‘Iti is composed, according to Bergman, of ne 
RY! 27 acid 
a . ae 15 soda 
hye 3 58 water Mee 
: 
. 100 


OO 

# Substances which fall to powder in this manner are said to effloresce. 
$+ When substances, on the application of heat, melt by means of the 
water they contain, they are “8 to undergo the watery fusions 

+ Irish Transactions, Vv. 
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Bier According to the latest experiments of Kirwan*, of © 
a , 23-52 acid | a) 
18.48 soda : 
58.00 water 
100 


and after being dried in a heat of 700°, it is composed 
Ofndirs aie bi atehean xe AO ACIG t 


44 soda Beis 4, : 


100 
This salt is consumed in great quantities as a purgative. 
It is decomposed by the following salts : if 
1. By all the salts which decompose sulphat of eS 
except the tartrites. 
2. By most salts whose base is potass: 


‘Sp. 5- Sulphat of Strontian. 


Tuts salt, for the discovery of which we are indebted 
to Dr Hope and Mr Klaproth, may be composed artifi- 
cially by dropping sulphuric acid into Strontian water; 
in which case it has the form of a white powder. But 
it exists abundantly in different parts of the OMCs 
usually crystallized in rhomboidal prisms. 

Propertics. _ This salt is tasteless, It is soluble in 3840 parts of 
boiling water. Sulphuric acid dissolves it readily when 
_ assisted by heat, but it is precipitated by the addition or 
water to the solution +. 
In the greater number of its properties it has a con« 
siderable resemblance to sulphat of barytes. | 


Discovery. 


# Nicholson’s Fournal, ill, 2150 ~ + Hope, Trans. Edin, iv. 1 
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As ‘composed, according to the analysis of Vauque- Chap. II. 
ee , £ v , 
? ie) oo e © «© @ 46 acid Composi- 
54 strontian ee 


an 100 


{ Be cig to Klaproth +, Clayfield ¢, ire and 
&® irwan ll, of 42 acid 
‘ 58 strontian 


100 


je 


_ §Sulphat of strontian is decomposed by the following ; 
salts: | 
le Carbonat of potass and of soda, 
2. All barytic salts, 

3. Sulphites of potass and of soda, 


3 


“ 


4. Phosphats of potass, of soda, of ammonia, 
oi 5. Borat of ammonia. 
e Sp. 6. Sulpbat of Lime. 

Tuts salt was well known to the ancients under the | History. p 
name of gypsum; but the composition of gypsum was 4 
not known till Margraff and Macquer analysed it, and ‘ 

proved it to be a compound of sulphuric acid and lime. 5 
‘The salt formed by the artificial union of these two ¥ 
bodies was formerly called selenite, probably from its ; 
_ whiteness. | : 
The properties of this salt were first examined with: é 
_ precision by Bergman. : ‘ 


It is found abundantly in different parts of the world, 
so that it is seldom formed artificially. When pure, it 


- © 


*® Four. dé Min. An. vis 6. + Beytrage, ii.g7. 
f Nicholson’s Four, ili. 39. § Ibid. p. 37 {| Ibid. p. ars. 
Jes ; R 4 
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more usually found crystallized in octahedrons, in six- 


Properties. 


_ effect is, according to Saussure, 51° of Wedgewood *, 


Composi~ 
tion, 


SECONDARY COMPOUNDS. 


is frequently crystallized. The primitive form of its © 
crystals is, according to Hauy, a right angular prism — 
with rhomboidal bases, whose angles are 113° and 67° = . 4 
Its integrant particles have the same form ; but it is 


sided prisms with four-sided summits, or lenticular. — 
These crystals are often exceedingly transparent. ie q 

It has a slightly nauseous taste, scarcely perceptible, © % 
except by drinking a glass of water impregnated with | ‘ 
at *, af 

It is soluble in 500 parts of water at the temperature ; 
of 60°, and in 450 of boiling water. 

It is not affected by exposure to the air. 

It is soluble in sulphuric acid. 

When heated, it loses its water of crystallization, de- 
crepitates, and falls into a soft white powder. This 


eS iia ee: = rit 
a ee eT i ean oh 


powder, when its water has been driven off by the aps 
plication of a red heat, absorbs water very rapidly, and B 
solidifies it; at the same time a slight increase of tem- 
perature takes place? so that if it be formed into a paste 
with water, it dries in a few minutes. In this state it — 
is called plaster of Paris, and is much employed for 
forming casts, &c. in consequence of this property, 
Sulphat of lime, when exposed to a violent heat, 
melts; before the blow-pipe it gives an opaque vitreous 


globule. The temperature necessary to produce this. 


Wo) 
4 i 
i 


It is composed, according to Bergman, of © 


46 acid ' 
32 lime 
22 water a, 
100 Bip: 
SS, . 
€ Macquer, 4 Four. de Phys. xlv. 16, ja 
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te one in a white heat it loses the whole. Its com- 
eo aig ater being dried in the ye Tienes of 


ep: 


- as follows +; 


Tt. 2. cs ak 
: Dried in 170°: In a red heat. In a white heat, 
Be 5039 55-84. 59 acid 7 
85-23 38.81 41 lime 
14.38 gras © water 
100.00 100.00 100 | 
Re it is decomposed by the following salts: Decomposi- 


x 


tion, 
i Carbonats of potass, soda, and ammonia, ( 


a 2. All barytic, and probably all strontian, salts, 
f.3- Sulphites of potass and soda, 
4. Phosphats, fluats, and borats of potags, soda, andam- 
* monia, » 7 pehie 
* All the oxalzts. 
S\ Sp. % | Sulphat of Ammonia. 


¢ 


Tuts salt was discovered by Glauber, and called by History. 


him secret sal ammoniac. It was also called vitriolated 
ammoniac. It may be prepared by saturating ammonia 
with sulphuric acid, or by decomposing sal ammoniac - 
4 Py means of sulphuric acid. 

Its crystals are generally small six-sided ‘prisms, 
: whose planes are unequal, terminated by six-sided py-~ 


* Nicholson’s Fourzal, iii. 215. 
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It has a sharp bitter taste. | 7 
It is soluble in twice its own weight of water at the q 
temperature of 60°, and in its own bc of bola 
water. ay 
When exposed to the air, it slowly attracts moisture. ’ 
When heated, it first decrepitates, then melts, and in q 
close vessels sublimes, but with some loss of its alkali*. | 
In that state it might be called supersulphat of ammonia, ; : 
as it contains an excess of acid, has an acid taste, and 
reddens vegetable blues. When heated nearly to red- ; ; 
ness, the greatest part of it is decomposed. Some sul- 4 
phurous acid comes over and some ammonia, a great “4 
quantity of azotic gas is disengaged, and in all prokiba i 
lity water is formed f. Se. 
According to the experiments of Mr Kirwan, it is” 
composed of ... . 54.66 acid 
14.24 ammonia 
31.10 water 


100.00 f 


Sulphat of ammonia is isrteie fobigcs by the following 
salts : 
1. All barytic and strontian salts. © a: 
2. Carbonats of barytes, lime, potass, soda, magnesia, 


and probably strontian. y 
3. Sulphites, nitrats, muriats, phosphats, finates and bo- " 


rats of potass and soda. 
4. Sulphite, nitrat, and muriat of magnesia. | ue 
5. Nitrat and muriat of lime. et. g 
6. Muriat of alumina. . 
| 
* Kirwan’s Min. ii. 11. + Hatchett, Pdil. Trans. lxxxvi. 314. 
t Nicholson’s Fouraal, iii. 245. ; 
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4. Most salts with base of lead, silver, mergaty- Chap. 1%. 
7 Neocon, peel? 


. Also yellow oxide of i iron, oxide of zinc, red oxide 


of lead *. 


Sp. 8. Sulphat Ts 


Be ‘Tats salt was first observed in the springs at Epsom History. 
i‘ in England by Grew in 1675; but Dr Black was the 
_ first who accurately ascertained its composition. Be- 
| fore his time it was confounded with sulphat of soda. 
It has been called Epsom salt, sal catharticus amarus,y 
and Seydler salt. 
It crystallizes in quadrangular prisms, whose plains Properties. 
are equal, surmounted by quadrangular pyramids, or 
_ by dihedral summits. The primitive form of its cry- — 
stals is, according to Hauy, a four-sided prism, whose 
_ bases are squares. ‘The form of its integrant particles 
isa three-sided prism, whose bases are rectangular 
; isosceles triangles. | 
This salt is scar cely ever prepared artificially, as it 
is found abundantly in nature, It exists in consider- 
able quantity in sea-water ; and the uncrystallized re- 
siduum in the salt pans, after all the common salt has 
crystallized, consists almost wholly of this salt dissol- 
y ved in water. In that state it is usually called dittern, 
and sometimes in Scotland spirit of salt. 
It has an excessively bitter taste. Its specific gravi- 
ty is 1.66*. 
At the temperature of 60° it is soluble in its own 
weight of water, and in jths of its weight of boiling 


mens 


* Hatcheit, Phil. Trans. \xxxvi. 314. 
+ Hassenfratz, Aan, de Chim. xxviii. 12. 
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Book Il. water. The volume of water is pieedoed ith oy aide q 
Division II. . , 


soem ened ing the salt *. 


to powder. 

When exposed to heat it undergoes the watery fol ‘" 
sion, and by increasing the temperature its water is eva- _ 
porated, but it cannot be decomposed by means of heat. my 
Before the blow-pipe it melts with difficulty ipter an. 
opaque vitreous globule, 


— 


Compotie It is composed, according to Bergman, of 
mt fion, 

a. 33 acid 

: 19 magnesia 

ie 

o 46 water 


1oofT 


According to Kirwan of 29.35 acid 
17.00 magnesia 


ee ee s. 


Man 53-65 water f £ 


ce 
190.00f a 
i ; - ‘When dried, its component parts, according to the same a 
oh _ philosopher, are = =: 63.32 acid : * 
ee : 36.68 magnesia silinioets al 
| were. 
ie 100.00 > oar 
7 rae Sulphat of magnesia is decomposed by the aay 4 
: aie 
salts : | Ji ” 
es 2! 
; Decomposi- x, All barytic and strontian salts. _ / 
me t. 
i er 2, All alkaline sulphites, nitrats, phosphats, uate, wig 
ty ' rats, and carbonats. 
a *® Bergman. . + Opuse, i. 378. Sig 
BS $ Nicholson’s Journ iii. 215, ald ae 1 4 
: : 
bi Bs, . 
i as 
x 


- 


Eo mm, ve 
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7 3 hs erat muriat, and. Petia of lime. wh : Chap. 11, 
N : Keneeeens coord 


4. - Muriat of soda, i pi the temperature of pie *, 


_ magnesia of commerce-is extracted from this salt. It 
is dissolved i in water, and the magarsle precipitated by 


Sp. 9. Sulphat of Magnesia-and-ammonia. 


 Tuis salt was pointed out by Bergman; but Four- 
croy was the first chemist who examined its proper 
| ties Tt 
q - It may be prepared by mixing aches saturated so- Prepars- 
y tion. 
lutions of sulphat of ammonia and of magnesia. Cry- 
~ stals almost immediately precipitate, which consist of 
the two salts combined together. Or it may be pied 


red by pouring ammonia iuto a solution of sulphat of © 


magnesia. Part only of the magnesia is precipitated. 
This is to be removed by filtration ; and on evapora- 
ting the solution, the compound salt is obtained in 
crystals. | 

This salt crystallizes in octahedrons. Its taste is Properties, 
_ acrid and bitter. Its specific gravity is 1.696}. It is 
less soluble in water than either of its component 
ig parts. . 
| When heated, it undergoes the watery fusion; and 
_ if the heat be increased, it is decomposed. It is not al- 
| 


tered by exposure to the air. 


% Scheele and Gren, Anz. de Chim. xxiii. 
+ Aan. de Chim. iv. 211. 
t Hassenfratz, dia. de Chim, xxviii. 12, 
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See ga 32 sulphat of ammonia 


100 


This salt has not been applied to any use. 


Sp.10. Sulphat of Glucina. 


Tuts salt was first examined by Vauquelin, the dis- 
coverer of its base. ‘i 
It is prepared by saturating sulphuric acid with glu- 
cina. The acid dissolves the earth readily, and the so- 
lution by evaporation yields small needleform crystals, 
the figure of which has not been ascertained. 
Brapervics It has a very sweet and somewhat astringent taste. 
Tt is very soluble in water; the solution readily as- 
sumes the consistence of a syrup, but is brought with 
difficulty to crystallize. 7 
When heated it undergoes the reste fusion, loses 
its water of crystallization, and falls to powder. Ata 
red heat it is decomposed completely, the acid is driven 
off, and the earth remains in a sate of purity. 
The infusion of nut galls, when dropped into the so- 
tution of this salt, occasions a yellowish white precipi-_ 
tate. 


Sp. 11. Sulphat of Yttria. 


Tus salt was first formed by Gadolin, and after-— 
wards it was examined with more precision by Hicke- 
berg * and Vauquelin f. 

Sulphuric acid dissolves yttria readily, and some ca 


————= 


* Crell’s Aanals, 1799, ik 68, + Ann, de Chim. xxxvi, 156+ 
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, Bric’ is evolved danas the process. As the solution 
‘ peor on, the sulphat crystallizes 1 in small brilliant grains. 


These crystals are irregular, but most frequently, 


a _ according to Eckeberg, they have the form of flat six- 


- sided prisms terminated by four-sided summits. These 


2 } taste is astringent and sweetish, though not so much so 


as sulphat of glucina. They require at least 50 parts 
of water at the temperature of 60° to dissolve them. 
Oxalic acid, prussiat of potass, and the infusion of 


nut galls, occasion a eer in the aqueous solu- 


tion of this salt. 
It is decomposed by phosphat of soda. 


Sp. 12. Sulphat of Alumina. 


Tunis salt may be formed by dissolving alumina in 


3 sulphuric acid, evaporating the solution to dryness, dis« 


solving it again in water, and evaporating it till it crys- 
-tallizes. Little attention has hitherto been paid to this 
salt, which was never properly distinguished from a/uim 
till two memoirs, one by Vauquelin and another by 
Chaptal, on the nature of alum, made their appearance 
in the 22d volume of the Annales de Chimie. 

It crystallizes in thin plates, soft, and pliant, and of 


_ a pearly lustre, Its taste is astringent. It is very so- 


' 


luble in water, and does not crystallize without diffi. 
culty. When heated it loses its water of crystalliza- 
‘tion, and falls to powder. A strong heat decomposes 
it completely by volatilizing the acid. It is not alter- 
ed by exposure to the air. According to Ber gman, it 
is composed of 50 acid 

50 alumina 


| Sele) 


at! 
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It is decomposed by the following salts : 


1. All salts whose bases are Raniiges potass, soda, and — 


probably strontian. 


2. Sulphite, nitrat, muriat, phosphat, and carbonat of j 


ammonia and of magnesia. 
3. Fluat and borat of ammonia. 
4. Nitrat, muriat, and carbonat of lime. 


This salt combines very readily with an, excess of — 


sulphuric acid, and is converted into supersulphat of 


alumina. 


Sp. 13. Alum. 


THE crurrnpix of the Greeks, and the alumen of the 


Romans, was a native substance, which appears to have 
been nearly related to green vitriol or sulphat of tron ; 
and which consequently was very different from what 
we at present denominate a/um. From the researches 
of Professor Beckman, it appears that we owe the dis- 
covery of alum to the Asiatics ; but at what period, or. 


by what means, the discovery was made, is altogether 


unknown. 
It continued to be imported from the East till the 


t 5th century, when a number of alum works were esta- _ 
blished in Italy. In the 16th century it was manufac. 
tured in Germany and Spain; and during Queen Eli- 


zabeth’s reign an alum work was established in Eng. 
land by Thomas Chalomer. 


The alum of commerce is usually obtained frome 


earths containing sulphur and clay, or sulphuric acid. 
and clay. f 

The composition of alum has been but lately under- 
stood with accuracy. It has been long known, indeed, 


ee 4 rn age dx 
ee a 


‘ 


But sulphuric acid and alumina are inca- 
‘pable of forming alum. Manufacturers knew that the 
addition of a quantity of potass, or of ammonia, or of 
some substance containing these alkalies, is almost al- 
"ways necessary ; and it was proved that in every case 
; in which such additions are unnecessary, the earth from 
which ‘the alum is obtained contained already a quan- 
tity of potass. Various conjectures were made about 
the part which potass acts in this case; but Chaptal 
‘and Vauquelin appear to have been the first chemists 
a ascertained by decisive experiments that alum is a 
_ triple salt, composed of sulphuric acid, alumina, and 
- potass or ammonia, united together. 
4 As alum contains an excess of acid, it belongs to the 
| class of supersulphats. Vauquelin has shewn that there 
are three varieties. The first, composed of sulphuric 
acid, alumina, and potass, is supersulphat of alumina- 
and-potass ; the second, composed of sulphuric acid, alu- 
mina, and ammonia, may be called supersulphat of alu- 


-mina-and-ammonia; the third variety consists of a. 


combination of the two preceding, and therefore con- 
tains four ingredients. The properties of these varie- 
‘ties do not differ very much, The first and the third 
are frequent in commerce, the second is uncommon. 
Alum crystallizes in regular octahedrons, consisting 
_ of two four-sided pyramids applied base to base. The 
sides are equilateral triangles. The form of its inte- 


a ee ee 


® Some chemists have thought proper to call the sulphuric acid, obs 
tained by distilling alum, spirit of alum. 
Perv OL. LI, 5 
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Its taste is sweetish and very atria aes al 
reddens vegetable blues. Its specific gravity is 1. 7109 *. hy 

At the temperature of 60° it is soluble in from 15 
to 20 parts of water, and in ths of its weight of boil- 


ae , aise ‘e 
ing water. rm ean a 


Bs) 


When exposed to the air it effloresces slightly. 
‘When exposed to a gentle heat it undergoes the wa 


tery fusion. A strong heat causes it to swell and 
and to lose about 44 per cent. of its weight, consi 
chiefly of water of crystallization+. What remain 
called calcined or burnt alum, and is sometimes used | 


a corrosive. By a violent heat, the greater of 


acid may be driven off. eM ty 
The first varicty of alum is composed, according ta > 
the experiments of Vauquelin, of 49 sulphat of — 
4 sulphat of po 


44 Water > ae 


i 4 


| tole) 


According to Kirwan, crystallized alum is composed o of 
17.66 acid 
12.00 base 


nes Kah. 
AG 


70.34 water 


= 100.00 
Burnt alum, of 36.25 acid 
63.75 base 


100.00 ft | ie 

Atum has the property of dissolving a little lumina, 
= : e 

* Hassenfratz, Ann. de Chim, xxviii. 1% : + Kirwan’s Min, ii, 5 Le 
} Nicholson’s ‘Four, iii, 235. ial 
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and of forming another variety, which crystallizes in Chap. ith, 

ubes. In this state it is less soluble in water, and has 

less action on vegetable blues. This variety is known 

by the name of cubie alum. 

Alum is decomposed by the same salts as the sulphat 

of alumina. 

_ Alum is of great importance as a mordant in dyeing. 

‘Te is used also in the manufacture of leather ; it is em- 

ployed by calico-printers, engravers, &c. not to mention 

its use in medicine, in preserving animal substances from 
putrefaction, and in preventing wood from catching fire. 

_ Ifthree parts of alum and one of flour or sugar be Homberg’s 


melted together in an iron ladle, and the mixture dried PY*°F hes 


till it becomes blackish and ceases to swell; if it be 
. then pounded small, put into a glass phial, and placed 
‘in a sand-bath till a blue flame issues from the mouth 
of the phial, and after burning for a minute or two be 
allowed to cool*, a substance is obtained known by the 
“naine of Homberg’s pyrophorus, which has the property 
. of catching fire whenever it is exposed to the open air; 
especially if the air be moist. 

This substance was accidentally discovered by Hom- 
5 berg about the beginning of the 18th century, while he 
was engaged in his experiments on the human faces. 
He had distilled a mixture of human feces and alum 
till he could obtain nothing more from it by means of 
heat ; and four or five days after, while he was taking 
_ the residuum out of the retort, he was surprised to see 
it take fire spontaneously. Soon after, Lemery the 
Younger discovered that honey, sugar, flour, or almost 


‘any animal or vegetable matter, could be substituted 


_ * Care must be taken not to keep it too long exposed to the heat. 


5 2 ; 
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for human feces ; and afterwards Mr Lejoy de Suvigny , 


shewed that several other salts containing sulphuric — 
acid might be substituted for alum*. Scheele proved — 


that alum deprived of potass was incapable of forming : 
pyrophorus, and that sulphat of potass might be sub- — 
stituted for alum+. And Mr Proust has shewn that a 


number of neutral salts, composed of vegetable, acids 
and alkalies, or earths, when distilled by a strong fire 
in a retort, left a residuum which took tite spontane- 
ously on exposure.to the air. | 
These facts have thrown a great deal of light on the 


POR Oe Se, 


‘ 


nature of Homberg’s pyrophorus, and enabled us in ~ 


some measure to account for its spontaneous inflamma. 


tion. It has been ascertained that part of the sulphu- 
ric acid is decomposed during the formation of the py- 


rophorus, and of course a part of the alkaline base 
becomes uncombined with acid, and the charcoal, which | 


gives it its black colour, is evidently divided into very . 


minute particles. It has been ascertained, that during 


the combustion of the pyrophorus a quantity of oxy- 


.gen is absorbed. The inflammation is probably occa- 


sioned by the charcoal; the sulphuret of potass also 
acts an essential part. Perhaps it produces a sudden 


increase of temperature by the absorption and tein 
cation of water from the atmosphere. 


. Sp. 14. Aluminated Alum. 


Tus name may be given to a salt formed by satura. 
ting any of the varieties of alum with alumina. It may 
be prepared by boiling a solution of alum with pure alu- 


‘mina; the compound, as it forms, gradually precipitates 


* See Macquer’s Dictionary, ¢ Scheele on Fire and-on Pyrophorus. | 


a Pee ~~ > 
naw, * 7s m « 
a ae a he 


- { . 4 t . 


Deiiated alum saturated with its earth. 
This salt does not crystallize, but has always the ae Properties. 
‘of .a tasteless powder. It is insoluble in water, and not 
altered by exposure to the air. Heat has no effect upon Sune 
it unless it be very violent, and in that case part of the a 
cid is disengaged, | a oe 
_ Sulphuric acid converts it into alum. It is less ea- 
‘sily decomposed by other bodies than alum. Several 
of the acids dissolve slowly its last dose of alumina, 
and convert it into alum. : 
This salt has not hitherto been, applied to any, use. | ae 
Alum is capable also, as Chaptal informs us, of combi- ! 
ning with several other bases, and of forming many 
triple salts, which have never yet been examined with _ 4 
‘mtention pole. cl 84% ee at 


t 
’ 
; 


8 sae | Sp. 15. Sulphat of Zirconia. _ - 


Tuis salt was first formed by Klaproth, but Vauque- 
lin has described it with more precision. It is prepa- 
red by dissolving zirconia in sulphuric acid, and evapoe 
rating the solution to dryness. 28 

It is usually in the form of a white powder. It may, Properties, \ el 
however, be obtained in small needleform crystals. It« i 
has no taste, and is insoluble in water, It is not alter. 
ed by exposure to the air, 

It is very easily decomposed by heat: the acid rea. 
dily flies off, and leaves the earth in a state of purity. 
This decomposition may be accomplished even by boil- 
ing in water; the earth precipitates, and the acid re- 
Mains in solution. 


*® Ann. de Chim. XXii. 29% 
® 3 
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of zirconia forms transparent stelliform crystals, soluble 
in water, and having an astringent taste*, 7 

This salt is too imperfectly kiiown, and too difficult - 
to procure, to be applied to any use. ; 


Genus II. SvLpuHitEs. 


THEsE salts are formed by saturating the alkaline 
and earthy bases with sulphurous acid. The easiest — 
process is that which was followed by Berthollet, and 
afterwards by Vauquelin and Fourcroy. The pro-— 
per mixture of sulphuric acid and mercury for ob-. 
taining sulphurous acid is to be put into a glass vessel, 
from which there passes a tube into a small bottle con-— : 
taining a little water. From this bottle there. passe : 
another tube into one of Woulfe’s bottles, which con 
tains the alkaline or earthy base designed to be combi- — 
ned with sulphurous acid, either dissolved or suspended 
in water. When the apparatus is properly adjusted, 
heat is applied to the mixture of mercury and acid; — 
sulphurous acid gas passes over first into the bottle 
with water, where the sulphuric acid, if any passes along © 
with it, is detained; thence it passes into the Woulfe’s — 
bottle, where it combines with the base. When the 
base is saturated, crystals of sulphite often form spon- 
taneously, or they may be obtained by evaporating the 


‘solution. 


The sulphites were first pointed out by Stahl; but 
scarcely any of them were examined except sulphite of 
potass, till Berthollet made a set of experiments on them — 


® Four, de Phys, xxxvis 183. 


1 
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bo t the year 1790*%. Buta ech more complete a 1. 
cription of them was published by Fourcroy and 

uquelin from their own experiments in the year 

1797}. 

Sulphites are Pade chic by the following proper- 

tes : ne cA 

1. A disagreeable taste, analogous to that a burning Characters, 


2. When heated, they generally emit ideale? and 
are converted into sulphats. 

3. When exposed to the air, especially if io be 
‘moist, they absorb oxygen, and are converted into sul- 
phats. 

_ 4. Oxy-muriatic acid and nitrous acid, when poured 
into’ a solution of them in water, converts them instant. 


<2 ot. 
ewe. ab 


7 into sulphats. NaS 
i pepe sulphites at rset known amount to eight. 


gepabls Sp. I. So ipbite of Barytes. 

Tus salt was mentioned by Berthollet; but it was 

first described by Fourcroy and Vauquelin. When 
prepared by the above described process, it is in 
the state of a white powder; but it may be obtained 
crystallized in opaque needles, or in transparent tetra- 
hedrons with their angles truncated, by dissolving it in 
‘sulphurous acid and evaporating slowly. It has but Properties. 
very little taste. Its specitic gravity is 1.6938 ¢. It 

is insoluble in water. oe 


When heated strongly, sulphur is disengaged, and 


> Sa ~ aia 


‘sulphat of barytes remains. A long exposure to the 


air is necessary before it is converted into a sulphat. | 


— ® Ann. de Chim. ii. 54. _ F Ibid. xxiv, 229. 
_- ¢ Hassenfratz, Ibid, xxviii. 12, 
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It is composed of ... 39 acid 
59 barytes 
2 water 


| ole) 


It is decomposed by the following salts : 
1. All the sulphats*. 
2. All the alkaline and earthy phosphats, ee: phos- 

phats of barytes, lime, and silica. 
3. Nitrat and muriat of strontian. 
4. Carbonats of potass, soda, and ammonia. 


; 
: 


: 


This salt has hitherto been applied to scarcely any — 
use. Fourcroy employs it dissolved in sulphurous acid ~ 
as a method of ascertaliing the purity of sulphurous . 


acid. 1fit occasions a precipitate, it is a proof that he 
acid contains a mixture of the sulphuric. 


Sp. 2. Sulphite of Lime. 


Tuts salt was first mentioned by Berthollet, and de- 
scribed by Fourcroy and Vauquelin. ; 

When obtained by the above described process, it deh 
the form of a white powder ; but if an excess of sul- 
phurous acid be added, it dissolves and crystallizes on 
cooling in six-sided prisms, terminated by long six- 
sided pyramids. It has scarcely any taste; however, 
when kept long in the mouth, it communicates to the 
tongue a taste which is manifestly sulphureous. * 

It requires about 800 parts of water to dissolve it. 

When exposed to the air, it effloresces very slowly, 
and its surface is changed into sulphat of lime. When 


heated, it loses its water of crystallization, and falls tq — 


* Salts with the same base are always supposed excluded, 


ie Chap. 1 
er. A violent heat disengages some sulphur, and ave 


converts it into sulphat of lime. on 
I t Is § composed of .... 48 acid r Composi> 


ficm, } 


47 lime 
+5 water : 
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mete is: peeaiapoeed by the following salts : 
b. . All the alkaline and earthy phosphats. se 
; Fluats and carbonats of barytes, strontian, potass, | 
{Bele soda, and ammonia, and fluat of magnesia, 

3 35 rect all gaa salts. 

Bid * 
‘Tuts salt was formed by Stahl, but was first accu 
rately described by Berthollet, Fourcroy, and Vau- 
quelin. It was formerly known by the name of sud- 
p phureous salt of Stabl. any 

It may be formed tsi passing sulphurous acid into a 


Sp. 3. Sulpbite of Potass. 


- gaturated solution of carbonat of potass till all efferves- 
cence ceases. The solution becomes hot, and crystalli- 


ues by cooling *, 

ats crystals are white and transparent ; their figure Propertics, 
that of rhomboidal plates. Its crystallization often pre- 

sents small needles diverging from a common centret. 

e Its s specific gravity is 1.586 f. 

Its taste is penetrating eds sulphureous. At the- 


4 common temperature of the atmosphere it is soluble in 
_ its own weight of water, but much more soluble in boil- 
‘ing water. * 


ae * gags oe and Vanquelin, Nicholson’s Fournal, i. 317. 
$ Hassenfratz, dan. de Chim, xxviii. 12, WN 
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oe, aoe SECONDARY COMPOUNDS. 
Bes se When exposed to “the air, it eflloresces, becomes 
bALVISIO a 

ayes Opaque and hard, and is gradually converted into s#J- 
phat of potass by absorbing oxygen. Shad 


“Mi 


When exposed to a sudden heat, it decrepitates, loses 
its water: ata red heat some sulphurous vapours are 
emitted ; at last a portion of sulphur separates, and the 
residuum is sulphat of potass, with a slight excess of 
alkali. am 


Nitric and oxy-muriatic: acids convert it into culphat 


ef potass by imparting oxygen. ¥ 
It decomposes the oxides of gold, silver, mercury, | . 
the red oxide of lead, the black oxide of manganese, — 


at ; and the brown oxide of iron. When the green oxide - 


of iron, or the white oxide of arsenic, is boiled with it” “" 
in water, and an acid added, a precipitate takes place | 
3 consisting of these oxides united to some sulphur, and — 
ee the salt is converted into a sulphat:; at the same time» 
| sulphurated hydrogen g cas 1s emitted. eK q 

The proportion of its ingredients has not been deter. 


i | mined, 
3 : hapa 9a It is decomposed by the following salts : 
: 1. All the alkaline and earthy sulphats, except those of 
‘ig barytes and potass. 
is 2. Nitrats of barytes, soda, strontian, lime, magnesia, 
- | . glucina, alumina, zirconia. > eg 
‘ - 3. Muriats of barytes, soda, strontian, lime, ammonia, 
magnesia, glucina. a 
4. Phosphats of soda, ammonia, glucina, alumina, zits 
| -conia. sae 
aN 5. Fluats of barytes, strontian, m magnesia, soda, ammonia, 
id 4 6. Carbonat of soda. me s 


Bs 4. All metallic salts except carbonats. 
‘a This salt has not hitherto.been applied to any use. 


es ies white and perfectly Pe anarents Its crystals Properticn 
four-sided 5 prisms, with two very broad sides and Ki. 
very narrow ones, terminated by dihedral summits, 
it Its specific gravity is 2.9566 *, 

“Its taste is cool and eulphrreibe, 


i? avis soluble in four times its weight of cold water, 

and in less than its weight of boiling water. i 
By exposure to air it effloresces, and is slowly con- . 
_-yerted into a sulphat. 

Eh _ Whea exposed to heat it undergoes the watery fu- 
i ny and afterwards exhibits precisely the same pheno- i 
mena as the sulphite of potass. ) | 


Metallic oxides and salts affect it precisely as they 
do sulphite of potass. 


; Ati is composed Of, yeigtagdr)” . Composi- 
Sag 18 soda am 
Dee 51 water 
en. é ) 100 : 
_ It is decomposed by the following salts: Decompo- 


f sition. 


x All the alkaline and earthy sulphats except those o 
_ barytes and soda. | 
ay Nitrats of barytes, strontian, lime, magnesia, glu- | 


ep fiteocina; alumina, zirconia. 

a 3 All the earthy and alkaline muriats nate? those of 
_ potass, soda, and silica. 

4. Phosphats of lime, magnesia, ammonia, glucina, alu- 
| - mina, zirconia. 


* Hassenfratz, Ann, de Chim. Xxviii, 12. ; 
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Properties, It crystallizes in six-sided prisms terminated by six- 


0 isha Bie ie 
ty | ae - RSs! . 
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484) SECONDARY COMPOUNDS. —_— 


Booed 3 Fiuats of barytes, striae! magnesia, ammonia. ee: 
tommy 6. Borat and carbonat of potass. 
4. Almost all metallic salts, 


This salt has not been applied to any use. 


Sp. 5. Sulpbite of Strontian. 


Unknown. 


Sp. 6. Sulphite of Ammonia. 


_ Turs salt was first described by Fourcroy and Vaus 
quelin *. ‘i 


sided pyramids; or in four-sided thomboidal prisms, 
terminated by three-sided summits. | ek 
Its taste is cool and penetrating like that of the other : 
ammoniacal salts, but it leaves a sulphureous i impression — 4 
in the mouth. . q 
It is soluble in its own weight of cold water, and much, 
cold is produced. Its solubility is increased by heat 24) 


so that a saturated boiling solution crystallizes on cool~ | 4 
ing. 5 a 

When exposed to the air, it attracts moisture, and i is 
soon converted into a sulphat. No other sulphite un- — 
dergoes this change so rapidly. , ‘ae 

When heated, it decrepitates, a little ammonia is 
disengaged, and the salt then sublimes in the state of iM 
supersulphite of ammonia. 3 

Its habitudes with metallic oxides and cilia are heael 7 
the same with those of the above described sulphites, 
only it is capable of forming with several of them triple 


salts . . rn nil 


* Nicholson’s Fournal, 1. 317. , + Ibid, 


SALTS. 


tis is composed of ... 60 acid 

29 ammonia 

II water 4 

Ai hty I0O - 
By is Peecoriposel by the following salts : : 
4 . Sulphats of magnesia, alumina, zirconia. 
ie. Nitrats and muriats of barytes, strontian, lime, mag- 
nesia, glucina, alumina, zirconia. 
3. Phosphats of glucina, alumina, zirconia, and super- 

phosphat of lime. 

. 4. Fluats of barytes, strontian, and magnesia. 
_ Borats of barytes, Areas magnesia, potass, and 
soda. Ke i 


» Carbonats of wah. d potas; and soda. 


Sp. 7. Sulphite of Magnesia. 


Tuts salt has only been examined by Fourcroy and 
_ Vaugoelin 
It is prepared like the others, by saturating carbonat 
oer ‘magnesia with sulphurous acid, a violent efferve- 
_ scence takes place, and the liquid becomes warm, ‘The 
-sulphite as it forms remains at the bottom in the form 
of a white powder: But if an excess of acid be added, 
it dissolves, and may be obtained in crystals by subse- | 
_ quent exposure to the air. 


¥ 


‘Its crystals are white and transparent, and in the Properties, 


_ form of depressed tetrahedrons. Its specific gravity is 
Be ana: ™. 

Its taste is mild and gerthy at first, and afterwards 
i sulphureous. 


.* Hassenfratz, dan. de Chim, xxviii. 12, 
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SECONDARY COMPOUNDS: 


It becomes opaque when exposed to the air; but is _ 


very slowly converted into a sulphat. 


At the temperature of 60° it is soluble in 20 parts of 
water. Boiling water dissolves a greater proportion of — 


it; but the solution crystallizes on cooling. When its 


solution in water is exposed to the air, this salt is very 
soon converted into a sulphat. . 

By exposure to heat, it softens, swells up, and becomes 
ductile like gum; and loses 0.45 parts of its weight. In 
a strong heat the acid is disengaged, and the earth 
remains pure. 

It is composed of .... + 39 acid 

16 magnesia 
#45 water 


160 
It is decomposed by the following salts : 

1. Sulphats of magnesia, alumina, zirconia. 
2. Nitrats of barytes, lime, glucina, alumina, zirconia. 
3. Phosphats of lime, potass, soda, ammonia, glucina, 

alumina, zirconia. 
4. Fluats of barytes, strontian. 
5- Borats of strontian, potass, soda, ammonia. 


6. Carbonats of barytes, ee lime, potass, soda, 


ammonia. 
This salt has not been applied to any use. 


Sp. 8. Sulphite of Anminia-addsMaeaeae 


Tuts salt has only been mentioned by Fourcroy. It. 


may be formed by mixing together the solution of sul« 


phite of ammonia and sulphite of magnesia, or by pour= 


ing ammonia into the sulphite of magnesia. 


Its crystals are transparent, but their figure has not 


‘component parts. When aneied to the air, it ise 
ally converted into sulphat. 
s ether properties have not been examined. 


Sp. 9. Sulpbite of Gace 


- Unknown. 


Sp. 10. Sulpbite of Yttria. 


Unknown. 


Sp. II. “Sulpbite of Alumina. : 


ig _ Tris salt was first formed by Berthollet ; it has been 
described by Fourcroy and Vauquelin. 

e _ When formed by the usual process, it remains in the Properties, 
tate of a white powder, and does not crystallize though 


dissolved i in an excess of acid. 
Hi aeii is white and soft, and has an earthy and sulphu- 


reous taste. It is insoluble in water. When exposed in 


to the air it is gradually converted into sulphat. Its so. 


’ lution in sulphurous acid undergoes this change much 
more rapidly. When heated, its acid disengages and 
Nthie alumina remains behind, mixed however with a 
peel proportion of sulphat of alumina. 


Iti is composed of .... . 32 acid Composi- 
aoe ] tion, } 
cs hs 44a umina , ; 
Bees AGE 24 water | 


100 : 
“This salt has not been applied to any use. | 


Sp. 12. Sulphite of Zirconia. aa me 


Unknown. 


Division If. - Genus II. Nitrarts. 
Newcomen 5 > 4 : - 4; yy ‘ 


THE most important of the nitrats have been 


greater attention, or been examined with more un= 
wearied industry. ‘They may be Ger Py 
following properties: f 


Characters. 4. Soluble in water, and capable of crystallizin 
. weir % 
- When heated to redness, along with combuls 
ae a violent combustion and detonation is 
duced. : . ; atact 
3. Sulphuric acid disengages from them fumes; whi 
| have the odour of nitric acid. Sa 
Nan) : 4. When heated along with muriatic ci oxy-mus a 


ieee 
3 


xfs 
ad 


riatic acid is exhaled. iH 
5. Decomposed by heat and yield at first oxygen gas. i 
The nitrats at present known are 12 in number. Few | 


=i 


nt 
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of them combine with an excess of acid or of base, 
that there are hardly way gates tor or subnitrats. ia 


+a Sp.1e- Nitrat of Rarosee 

3 as Tuts salt was formed immediately after the discovery 
& of barytes. Wauquelin has lately added considerably to 
a i our knowledge of its ata 


of barytes in nitric ine by decomposing sulpl 

of barytes by means of nitric acid, and evapora 

filtered solution till the nitrat crystallizes. 

Properties. Its crystals are regular octahedrons, and ofte: 

: adhere to each other in the form of a Som 


ay 


NITRATS  - 7 289 


btained in small brilliant plates. ‘Its specific gra- Chap. III. 
a... It is elie reduced to powder. eon 
soluble in 12 viaite of water at the temperature 
f 60° y and i in about 3 or 4 parts of boiling water. As 
lution cools the salt may be obtained in crystals. 
It is but little altered by exposure to the air. 
_ When thrown on burning coals it decrepitates, un- 
goes a kind of fusion, and then becomes dry. When 
strongly heated in a crucible, the whole of the acid is 
gradually driven off, and the barytes remain pure. 
It detonates less violently with combustibles than 
nost of the other nitrats. 

It is ; composed, according to Fourcroy and Vauque- Composi- 
linjof.. es eee... 38 acid - ame 
50 barytes 


Ms 


12 water 


Io0o 


According to Kirwan, its component parts are 
) 32 acid 
57 barytes 


“Ir water 


Pee. 
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"According to Fourcroy, it is decomposed by the fol- Decomposi« 
lowing salts: ; tion. 

1. All the sulphats and sulphites. i 

2. Phosphats, borats, and carbonats of potass, soda, 
ammonia, | 

Ae te xalat of ammonia. 


senfratz, Ann, de Chim, xxviii, 12. + Nicholson’s Four.iii. 215, 
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Production, 


SALTS. 


trous acid; which it does by the precipitate of su 
of barytes, that immediately falls. It is formec 
in order to extract from it barytes in a state of pu 


% 2.  Nitrat of Potass or Nitre. 


produced sas whally| in considerable quantities, naitie : 
larly in Egypt, it is highly probable that the ancients 
were acquainted with it; but scarcely any thing cer- 
tain:.can’ be. collected: from- their writings. Tf Pli iy! 
mentions it at all, he confounds it with soda, which was 
known by the names. of witron and nitrum. It is cere 
tain, however, that it has been known in the east from. 
time immemorial. Roger Bacon: mentions this salt. n 
the 13th century under the name of mitre. _ | a é 

No phenomenon has excited the attention of chemi- : 


of nitre in certain places after it had bean xisionee fiban at 
them. Prodigious quantities of this salt are icGeene j 
for the purposes of war; and as Nature has not laid up 
great magazines of it as she has of some other salts, this 
annual reproduction is the only source from which it 
be'procured. It became, therefore, of the utmost con: 


employed in forming it, in order to enable us to imitate. 
her processes by art, or at least to accelerate and ‘clit 
them at pleasure. Numerous attempts accordingly have 
been made to explain and to imitate.these processes. P 

Stahl, setting out on the principle that there ‘is 
only one acid in nature, supposed that nitric acid is 


guence, if possible, to discover the means which Nat 
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Jy sulphuric acid combined with phlogiston; and Chap. IIL. 
= x S a ‘Z S osmemt Seamed 
this combination is produced by putrefaction: he 
irmed. accordingly, that nitre is composed by uniting Re 
ether potass, sulphuric acid, and phlogiston, But i 


this opinion, which was merely supported by very far- oo” 
fetched analogies, could not stand the test of a rigorous “ 
examination. 

_ Lemery the Younger accordiiply advanced another ;_ 
? Pisising that all the nitre obtained exists previously 
in animals and vegetables, and that it is formed in these 
substances by the processes of vegetation and animaliza- 
tion. But it was soon discovered that nitre exists, and 
_is actually formed, in many places where no animal nor 
q vegetable substance had been decomposed; and conse- 
‘ied this theory was as untenable as the former. So 
ar indeed is it from being true that nitre is formed 
by these processes alone, that the quantity of nitre in 

plants has been found to depend entirely on the soil in 

. Ryhich they grow *. 

_ At last by the numerous experiments of several French 

- philosophers, particularly by those of ‘Thouvenel, it was » 
discovered that nothing else is necessary for the pro- 

"duction of nitre but a basis of lime, heat, and an open, 

but not too free communication with dry atmospheric 

fair. When these circumstances combine, the acid is first 

formed, and afterwards the alkali makes its appearance. 

_ How the air furnishes materials for this production is 

easily explained, now that the component parts of the 

nitric acid are known to be oxygen and azot: but how é 
lime contributes to their union it is not so easy to see. 

‘he appearance of the potass is equally extroardinary. 


Ee. * Bouillon. 
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_ sided pyramids applied base to base; two of the sides — 


loured salt obtained, known by the name of crude nitre. | 


SALTS. LOSS aa 


— 


If any thing can give countenance to the hypothesis 
that potass is composed of lime and azot, it is gut sin- ‘ 

Nitre is found abundantly on the *hirkane of the eart h 
in India, South America, and even in some parts. of 
Spain. In Germany and France it is obtained by 1 means e 
of artificial nztre beds. These consist of the refuse of 
animal and vegetable bodies undergoing putrefaction, 
mixed with calcareous and other earths. It has been 
ascertained that if oxygen gas be presented to azot at 
the instant of its disengagement, nitrous acid is formed. 
‘This seems to explain the origin of the acid in these _ 
beds. ‘The azot disengaged from these putrefying animal 
substances combines with the oxygen of the air. The - é 
potass is probably furnished, partly at least, by the Ve= 
getables and the soil. a 

The nitre is extracted from these beds by Lxiviating | 
the earthy matters with water. This water, when suf 


gular fact. cet 


ficiently impregnated, is evaporated, and a brown com 


It consists of nitre, common salt, nitrat of lime, and 
various other salts. The foreign salts are either. sepa- 
tated by repeated crystallizations, or by washing the salt — 
repeatedly with small quantities of water; for the foreign | 
salts being more soluble are taken up first. tC 


, fe 
Nitre, when slowly evaporated, is obtained in six- — 
a 


sided prisms, terminated by six-sided pyramids ; but for 

most purposes it is preferred in an irregular mass, bee va 

cause in that state it contains less water. vee i: a 
‘The primitive form of its crystals, according iethy, A 


is a rectangular octahedron, composed of two four- — 


are inclined to the other pyramid at an angle of 120°; the 


two at an angle of 111°. The form of its inté- Chap. III. 
Ral jee 
nt Sal is che tetrahedron, 


hese prisms are fein by 18 eae disposed in 
t ee ranges of six, as if three truncated pyramids were 
piled on each other; sometimes it crystallizes in tables. 
The specific gravity of nitre is 1.9369*. Its taste 
is sharp, bitterish, and cooling. It is very brittle. 
It is soluble in seven times its weight of water at the 
temperature of 60°, and in nearly its own weight of 
boiling water}. 
_ Itis not altered by exposure to the air. 
_ When the solution of nitre is exposed to a boiling 
he eat, part. of the salt is evaporated along with the water, 
as Wallerius, Kirwan, and Lavoisier, observed succes- 
sively. When exposed to a strong heat it melts, and 
congeals by cooling into an opaque mass, which has 
been called mineral crystal. Whenever it ‘melts, it be- 
! gins to disengage oxygen; and by keeping it in a red heat, 
about the third of its weight of that gas may be obtained: 
towards the end of the process azotic gas is disengaged. 
If the. heat be continued long enough, the salt 1s com- 
pletely decomposed, and pure potass remains behind. 
‘e It detonates more violently with combustible bodies Detonates 
than any of the other nitrats, When mixed with one Wines wine 
‘third part of its weight of charcoal, and thrown into a 


red hot crucible, or when charcoal is thrown into red hot 
nitre, detonation takes place, and one of the most bril- 
liant combustions that can be exhibited. The residuum is 
c bonat of potass. It was formerly called mitre fixed by 


i i % . . eee 
_ * Hassenfratz, Aun. de Chim. xxviii. 12, + Bergman. 
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Be ch charcoal. ‘The alchymists perfornied this exper iwen t 
 t=—y———_«-1n. a tubulated earthen retort, to which an apparatus 0. 
glass vessels was luted. After every portion of » 

and charcoal which they threw j in, they shut up the 

tort. The carbonic acid and azotic gas which w 
disengaged often burst their apparatus. To the sn 

quantity of water which they obtained in their vess 

they gave the name of clyssus, and ascribed a 

great many virtues. Saad 
A still more violent detonation is arodgees ne : 
phosphorus instead of charcoal. When a. mixture 
nitre and phosphorus is struck smartly with a hot hi 
ets 2 ee violent detonation is produced *. 


and tailiuth a 
‘hing Bempes Ni es according to Bergman, is coin posed: of 

gh 31 acid 
61 potass 
8 water 

100 

According to the latest experiments of Kirwan, a 
being dried in the temperature of 7 it is composed 

OF cHTIAS Sues inet ae ee OT ACa ‘ 
51.8 potass aa 

4-2 water 


/ 100.0 f 


* Brugnatelli, 4un. de Chim. xxvii. 74. 
+ Tennant, Bergman, and Morveau. 
} Nicholson’s Journal, iii. 215. 


5. eans of Sie. is innate which has completely 
changed the modern art of war. The-discoverer of this 
compound, and the person who first thought of apply- 
5 ng it to the purposes of war, are unknown. It is cer- 
‘tain, however, that it was used in the 14th century. 
From certain archives quoted by Wiegleb, it appears 
that cannons were employed in Germany before the 
year 1372. No traces of it can be found in any Eu- 
‘Topean author previous to the 13th century; but it 
seems to have been known to the Chinese lone before 
that period. 
a OL a is composed of 76 parts nitre 
pen | 15 charcoal 
ag eh | 9 sulphur 
es 


ches 


These ingredients are first reduced to a fine powderse- 
_ parately, then mixed intimately, and formed into a thick 
"paste with water. After this has dried/a little, it is 


the holes through bith they ane been squeezed. 
The powder, hed dry, is put into barrels, which are 
made to turn round on their axes. By this. motion 
the grains of gunpowder rub against each other, their 


Ne | Gunpowder, as 1s ‘Dire’ known, explodes Faia 


1 
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when a red heat is applied to it. This combustion 
takes place even in a vacuum ; a vast quantity of gas ; 
is emitted, the sudden production of which is the cause 
of all the violent effects which this substance produces. — 
Their combustion is evidently owing to the decompo- a 
sition of the nitre by the charcoal and sulphur. The © 
products are carbonic acid gas, azotic gas, sulphurous q 
acid gas, and probably sulphurated hydrogen. Mr — 
Cruickshank has ascertained that no perceptible quanti- ; 1 
ty of water is formed. What remains after the combus- a 
tion is potass combined with a small portion of carbo- — 
nic acid, sulphat of potass, a very small proportion of sul- q 
phuret of potass, and unconsumed charcoal*, This mix- 
ture soon attracts moisture, and the sulphuret which it yt 


contains enables it to act strongly on metallic bodies. 


When three parts of nitre, two parts of potass, and ee 


one part of sulphur, all previously well dried, are mix. 
ed together in a warm mortar, the resulting compound 


is known by the name of fu/minating powder. Ifa little ‘zi 
of this powder be put into an iron spoon, and placed 


upon burning coals, or held above the flame of a candle, 
it gradually blackens, and at last melts. At that in- 
stant 1t explodes with a very violent report, and a strong 
impression is made upon the bottom of the spoon, as if 


it had been pressed down very violently. This sud- 


den and violent combustion is occasioned by the ra- 


cation of the heat, the sulphur and potass form a sul- 


phuret, which is combustible at a lower heat probably 


than even sulphur.. Sulphurated hydrogen gas, azoti¢ 
gas, and perhaps also sulphurous acid gas, are disenga~ 


* Cruickshank, Nicholson’s Four, iv. 258, 
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pid action of the sulphur on the nitre. By the appli- 
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most instantaneously. “It is to the sudden action Chap. IIL 
ese. on the surrounding air that the report is to be 
bed. Its loudness evidently depends upon the com- 
on of the whole powder at the same instant, which 
ecured by the previous fusion that it undergoes ; 
e as the grains of gunpowder burn in succession. 
| Nitre i is used not only in the formation of gunpow- 
* but also by metallurgists and other artists, It is 
from it too that all the nitrous acid is obtained. ‘The 
"process has been described formerly under the head of 
_mitric acid. A mixture of equal parts of tartar and White and 
_nitre, deflagrated i in a crucible, is known by the name aR 
of white fiux. It is Gap a mixture of carbonat of 
; stass with some pure potass. When two parts of tar- 
r and one of nitre are deflagrated in this manner, the 
iduum is called black flux from its colour. It is 
m rely a mixture of charcoal and carbonat of potass. 


Sp. -3. , Nitrat of Soda. 


Ori te was called for merly cubic nitre. It has not 


4 _ been much examined. 


wal 


mit has a cool sharp taste, and is paab a hy more bit- 


Je than nitre. 


‘ 
/ / 


It is soluble in about three parts of water at the tem- 
--~perature of 60°, and in less than its weight of boiling | 
‘ water. 

When exposed to the air it rather attracts moisture, 
pis Phennmens In nG fire are the same wath those of 
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It is composed, according to Bergman, of 
43 acid | 
32 soda 
25 water 


E00 


According to the latest experiments of Kirwan, after 
being dried in a heat of 400°, its component parts are 
53-21 acid 
40.58 soda 
6.21 water 


TO0.cod | 


After being ignited, it contains 57.55 acid 
42.34 soda 


99.89* 
It is decomposed by the following salts : 
1. Sulphats of magnesia and alumina. : 
2. Muriat, phosphat, fluat, borat, and carbonat of pot. 
ass. 
3- Muriat’ of barytes. 
This salt has been applied to no use. 


Sp. 4. Nitrat of Strontian. 


Tunis salt was first formed by Dr Hope; it was af- 
terwards examined by Klaproth and Pelletier ; but the 
most complete description of it was published by Vau- 
quelin about the end of the year 1797 *. ae 

It may ‘be prepared either by dissolying carbonat of 
strontian in nitric acid, or by decomposing sulphuret of 


oe ae a te neg Oo At LOA, 7 


* Nicholson’s ‘four. iii, 215. + Four. de Wdin, An. Vis 7. ; 


re 
ae 


 NITRATS, | 
¢ ;} 


ue ae ig It is aidabies in eahal: 
Ina dry air it effloresces, but in a moist air it delie _ 
- quesces. : 

ts. at: deflagrates on hot coals. Subjected to a heat ina 


’ F. R ; 
Ab rucible, it decrepitates gently, and then melts. Ina a 


red heat it boils, and the acid is dissipated. If a com- 
bustible substance be at this time brought into contact 
‘with it, a deflagration with avery vivid red flame is | 


produced*. It is by means of this decomposition that 


‘strontian is obtained in the greatest purity. When a 


eee f A : F ; - 
| crystal of nitrat of strontian is put into the wick of a 
, aaa ‘it communicates a beautiful purple flame. 


_ According to Vauquelin, it is composed of ‘Cet 
# | 48.4 acid ery un 
: ee 47.6 strontian | : 
be: j 4-0 water ; 
» DEN “y00.0 t 


According to Kirwan, when in the state of crystals, it 


is composed of . . 31.04 acid 
36.21 strontian 
32.72 water 


100.00 


*, Hope: Edin. dratae lv. oa: ¢ Four. de Min. An. vi, 18. | 


bie ‘ f a 
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) Dp Nitrat of strontian is decindiale according t to Fous 
———~_croy, by the following salts : 


Decomposi- : 
e Re Sulphats of potass, soda, lime, ammonia, mi 


glucina, alumina, Br 


2. Sulphites of barytes, potass, soda, ammonia, Bi. . 
3- Muriats of barytes, potass, soda. aa 

4. Phosphats of barytes, potass, soda, ammonia. 
5- Fluats of soda and ammonia. 
| 6. Borats of potass, soda, and ammonia. 
Mee er Carbonats of barytes, PO: Sone: 


tain pure strontian, 


Sp. 5. Nitrat of Lime. | 


Tar salt has been long known to. chemists. Native | 
isn nitre is almost always contaminated with it, “Ie may 4 
wae be prepared by dissolving carbonat of lime in nitric 
i acid; evaporating the solution to the consistence | 
syrup, and then allowing it to cool slowly. 

; is precipitated in the state of crystals. - 
Properties, Its ae are stnrended prSns, terminated by 


- long slender brilliant needles, Its taste is very aX 

4 and bitter, Its specific gravity is 1.6207}. 
. Scarcely any salt is more soluble in water. A 

na temperature of 60°, one part of water dissolves | 
parts of nitrat of lime, and boiling water dissolves : 
bai.) quantity of it whatever. Boil: mg alcohol dissolves i i 
Ne i own weight of it. . Considerable difficulty attends i 
_ crystallization, as is the case’ ies all very 

if ae iain ‘ salts. | 


+ Hassenfratz, Ana. de Chime XXvilil, TZ, 


and melts altogether. This strong affinity for 
are renders it sometimes useful for drying the 
_ They are made to pess through tubes contain- 
dried nitrat of lime; and this salt, during their pas- 


fusion. When the water ‘of cr ystallization 1 is evapora- 
q ted, the salt becomes dry, and often acquires the pro« 
_perty of shining in the dark. In that state it was for- 
_merly known by the name of Balduin’s phosphorus ; 
because this property of nitrat of lime was first pointed 
out by Balduin*. When strongly heated it is decom- 
4 osed 3 nitrous gas, oxygen gas, and azotic gas are 
emitted, and the pure lime remains behind. This salt 
8 carcely possesses the property of detonating with com- 
tb bustible bodies, in consequence probably of the great 
proportion of its water of crystallization. 


*ceording to we cae nitrat of lime is composed 
‘( of e 6 e @ 2 eo «6 oe @ - 43 acid 
B.: Wi; 32 lime 
en ty . 
Re 25 water 
+ r 
re 100. 


“According to the latest experiments of Kirwan, after 
¥ ear well dried in the air, it is composed of 


my 44 acid 


F 32.00 lime 


f 


“2, ° 10.56 water 
100,00 


e His account of it was published in 1675, under the title of Phosphorus 
Hermeticus seu Magnes Luminaris. : 


_ ¢ Nicholson’s bila ili, ars. 


os 


Faldvin’s $ 
phosphorus, 


Composi- 
tion. 


Seay er SALTS. 


Bas: Book IE = Nitrat of lime, according t rc d 
‘ Bi ; g to Fou roy, is decompos ‘d 
: ——\—— by the following salts : 
oe Wy Dece - } 
Ba 3) ee ¥. Sulphats of potass, soda, ammonia, ma nesia, Iuci- = 
tion. Pp p ? g gl I= 


\ . 
ee na, alumina. hate a 


ea 2. Sulphites of potass, soda, strontian, ammonia, an = 
| 2 na, alumina. : | 4 
ns | 3. Muriats of barytes, potass, soda, strontian. oe 

4. Phosphats of barytes, soueas potass, soda, arn 


monia. 


= & 


5. Fluats of strontian; potass, soda, ammonia. — 3 
6. Borats of barytes, strontian, potass, soda, ammonia. q 
4. Carbonats of barytes, strontian, potass, soda. | 

This salt has not hitherto been applied to much use. 
Native nitrat of lime might, however, be decomposed — 


‘ 


Ke. for its acid as well as nitre. 


Sp. 6. Nitrat of Ammonia. 


Tuts salt has been long known: It was formerly di- 
stinguished by the names of mztrum semzvolatile, and ta 
nitrum flammans. .Berthollet examined it in the course a 
of his experiments on the component parts of nitric 
acid; and Mr Davy has added considerably to our a 
knowledge of its composition and decomposition *. bes : 

It may be prepar ed by dissolving carbonat of ammo- ' 
nia in diluted nitrous acid, and evapor acne the solution 
till the salt crystallizes. Wee 
f Properties. The appearance of this salt varies very - much, ac- 
. cording to the temperature at which its solution i is evas 
porated. Ina moderate heat, 70° or 100° for insta 
and by slow cooling, it is obtained in six-sided Py str 
terminated by long six-sided pyramids, When the so- G4 


es 
f 


PS ree 


* Davy’s Researches, p. 71. 
: m 


py.” 
Sa 


on is evaporated at the temperature of 212°,.the 


they are formed of ie soft elastic threads. When 
dried i ina heat of about 300°, it assumes the form of a 
¢ white. compact mass. These differences are owing to 
different proportions of water of crystallization which 
a contains. 

Ni itrat of ammonia has a very acrid, bitter, disagree- 
4 ae taste, Its specific gravity is I. 5785 * | 

; _ At the temperature of 60° this salt is Mele in two 
| ieee of water: it dissolves in half its weight of boiling 
4 water. [t must be observed, however, that its solubility 
q sab with the proportion of water of crystallization 
_ which it contains. When exposed to the air, nitrat of 
Li "ammonia soon attracts moisture and deliquesces. 

- When this salt, in the state of fibrous or prismatic 
“ sce, is heated, it becomes fluid at a temperature 
_ below. 300° ; between 360° and 4oo° it boils without 
decomposition ; but when heated to 450°, or somewhat 
higher, it is gradually decomposed, without losing its 
water of crystallization. Compact nitrat, on the other 
_ hand, undergoes little or no change till it is exposed to a 
” mea persture higher than 260°. Between 275° and 
300° it sublimes slowly without decomposition, and 
e - without. becoming fluid. At 320° it melts, and at the 
same time is partly decomposed, partly sublimed +. 
‘When this salt is decomposed in a temperature not, 
' ae 500°, itis wholly converted into gaseous ox- 
ide of azot and water. From the experiments of Mr 
x perry, it appears that these products are nearly in the 


_ Proportion. of four ih: of eas to three parts of water{. 


® Hassenfratz, Aan, de Chim, xxviii. 12, ¢ Davy, p. 85. f Ib. p. 105. 


> 


Bees 
aaa Sel “elbtes, and is fotally decomposed, Baines eo 


nitrous acid, nitrous gas, water, and azotic 


phenomenon, oe ie long ago, induced the 


The nature of the decomposition was first “ast 
by Berthollet, and more ike it has been « exam 


ve ee 


Mr Davy. ay 
Composi- Nitrat of ammonia, ane to Mr Kirwan, 
—. posed of 20 r" . 57 acid ee 


23 ainmohia | ae 
. . ; ‘ 
20 water 


fh Ga Yond 


According to Fourcroy, it is composed of — 

Stm6tacid eh Me 

Renee . 40 ammonia 
14 water 


eet, 
s Tele) \ 


are combined in the following proportions + 


Prismatic. Fibrous. (Cone 
69.5 72.5 
Esq x 19.3 
SOU MRE te Som 
' 100.0 100,90 10020) Nae 


ars 


The apparent difference between these result 


the ee of Kirwan is owing to this, that - 
¥ bye Ae 


; * Nicholson’s ‘fournal, lil. 215. 


NIT RATS. 


' 


y Oaks following salts : 


ae, 


ats of magnesia, glucina, alumina. 


iats of barytes, potass, soda, strontian, lime. 
yhats of potass, soda. . 


fe corigosiin of this salt was first ascertained by 
lack. Bergman is the only chemist who has given 
d description of it. 


se a! prepared ms saturating nitric acid with Properties a 


Be attizes in rhomboidal prisms, and often in AS 
a | needles attached to one another. Its taste is very 
tter and disagreeable. Its specific gravity is 1.736 *. 
the temperature of 60° it is soluble in little more 
: its weight of water, and still more soluble in boil- 
water. Alcohol dissolves {th of its weight of it +. 
ao When exposed to the air, it gradually attracts mois- 
ture e and deliquesces. 

‘When heated, it undergoes the watery fusion; and 
when its water is evaporated, it assumes oe form of a 


U 
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Book II. earth remains behind in a state of purity. It scarcely 


Division II. s i : 
Lee—ew detonates with any of the combustible bodies, 


ie Ah According to Bergman, it is composed of 
on. od 
43 acid 
27 magnesia 
30 water 
100* 
Acccording to Kirwan, of 46 acid 
22 magnesia » 
32° water 
1oOo TF 
Decompo-___- Nitrat of magnesia, according to Fourcroy, is decom= 
sition. 


posed by the following salts: 

z. Sulphats of ammonia, glucina, alumina. 

2. Sulphites of potass, soda, strontian, ammonia. 

3. Muriats of barytes, potass, soda, strontian, lime. 
4. Phosphats of potass, soda, ammonia, 

5. Fluats of barytes, potass, soda, ammonia. 


- 


6. Borats and carbonats of potass and soda. 


Sp. 8. Nitrat of Ammonia-and- magnesia. 


1 


t 
f) 


Se en ye eee 


Turs salt was first described by Fourcroy in 1790. 


It may be prepared by mixing together the solu. 
tions of nitrat of ammonia and nitrat of magnesia, or 


by decomposing either of these salts in part by the base 
of the other. When the two salts are mixed together, 
the nitrat of ammonia-and-magnesia gradually precipi- 


tates in crystals. 


These crystals are in the form of fine prisms. They j 


————— ———= — 


* Opusc. i. 378. + Nicholson’s Four. iil. 215. 


‘ 


: 
{ 


NITRATS. 


: ee acrid ammoniacal taste. They are ae at Chap. III, ae 
n about 11 parts of water; but boiling water dis- Properties 

ie we vs 
S a greater proportion of them. When exposed to ee. 


ry they Sv ebipnig| attract moisture ; but much 


bit j in like circumstances, 


: becording to Fourcroy, it is composed of Composi- 
is tion, 
48 nitrat of magnesia 
oe 22 nitrat of ammonia 
ae rae 100 * One 
Boat nc —&. 9. Nitrat of Glucina. : 
Bevics s salt was first Se ysees by Vauquelin. It is 
ared bah a nitric acid with glucina, When f 


sa It gradually assumes the form of a powder, atl can-~ 

not be obtained in the state of crystals. 

3 Its taste is sweet and astringent. It is exceedingly Properties. 
9 uble i in water, so much so indeed that it is very dif- 

It to ‘obtain i it in adry state. When evaporated, it 
comes. thick and glutinous like honey. When expo- , 
o the air, it attracts moisttire very rapidly. 

‘hen heated, it readily melts ; and if the heat be in- 


creased, the acid escapes, and leaves the earth in a state : 3 
»f purity. (rs : “a 
"When tincture of nut galls i is dropt into a solution of a 


is. salt, a yellowish brown precipitate immediately ap- 


Lg * Ann. de Chim, iv. 215. 


U 2 


“ 
>) e 
Bs 


a 


SALTS. Me: 


| " , bet Ne ie * 
Book, pears. Nitrat of ieee may be ee | 
toy from nitrat of alumina by this proper ty. 
| The proportions of the component ea 
have not hitherto been ascertained. According 
croy and Vaugelin, it is decomposd by the 


salts: 


Decompo- 
gition. 


monia. | 
ae 3. Phosphats of potass, soda, ammonia. Rs ee | 
4. Fluats and borats of potass, soda, ammonia, ; 
5. Carbonats of } poe soda, and ie | ; 


Tuts salt was frat formed by Mr Bckaberg ; 
been more lately examined. by Vauquelin, It 1 
prepared by dissolving yttria in nitric acid. ne 
tion has a sweet astringent taste, and in m 


properties ager with nitrat of glucina. Lil 


Properties. If devise the evaporation, a heat coche 
i be applied, the salt becomes soft and assur 


brittle like a stone. When exposed to the ai 
soon attracts moisture, and deliquesces. ea! 
When sulphuric acid is poured into” this. 
erystals of ap of yttria are instantly precipi ‘ 


ihe 
eo Sp. 11. Mitrat of Alumina — 


oe | ; THoucs this salt has been known to. 


Site te i *® Ann. de Chim. xxxvi. wey ay 
ORCA me Oe 


he es 
. ’ 
et 


NITRA TS. j “s ns ae ‘ u if fs hk 


BP parca by dissolving alumina in nitric acid, 
aporating the solution till the salt crystallizes. 

isa ka contains an excess of acid, and is there- 

e of the few gc Ch ab with which we are ac- 

de ; 

t crystallizes. with great ‘difficulty an thin soft Piorentn 
) patch have but little brilliancy. This salt has 


ts specific gravity is 


pe soluble i in water, and when evapora- 
nverted into.a glutinous mass of the consistence 
It often assumes, on cooling, the form of a_ / 


hen aie a) whe acid is aennend with great fae 
and the earth remains behind in a state of 


© Ac ording to Fourcroy, nitrat of alumina is decom- 
ed by the following salts +: 


‘Sulphats of potass, soda, strontian, ammonia, mag- Decompo- bs 
; 4 sition. 


_ nesia, glucina. 
a furiats of alias potass, soda, strontian, lime,am- 


tf 8 borats of potass, soda, ammonia. 
*bonats of it bit hae glucina. 


+ Fourcroy, iv. 213. 
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Sp. 12< Nitrat of Zirconia. 


Turs salt was first formed by Klaproth. Vauqi e 
has given us a detailed description of it. a : 

It may be easily formed by pontine! nitric ne 1 
newly precipitated zirconia. | = 

It always contains an excess of acid. By evapora~ 
ting, a yellowish transparent matter is obtained, excee 
ingly tenacious and viscid, and which dries with dif 
culty. It has an astringent taste, and leaves on the 
tongue a viscid matter, owing to its being decomposec 
by the saliva. It is only very sparingly soluble in 
ter; the greatest part remains under the form of ge 
tinous and transparent flakes. Like all the other salts 
into which zirconia enters, it is decomposed by heat. It 
is decomposed also by sulphuric acid, which occasions a 


white precipitate soluble in excess of acid; by carbonat 
of ammonia, which produces a precipitate soluble by 
adding more carbonat; and by an infusion of nut gall Is 
in alcohol, which produces a white precipitate soluble 
in an excess of the infusion, unless the zirconia 01 
tains iron; in which case the precipitate is a greyis 
blue, and part of it remains insoluble, giving the liqu 
a blue colour. ‘This liquor, mixed with carbonat of 
monia, produces a matter which appears purple. 
transmitted light, but violet by reflected light. — G: li 
acid also precipitates nitrat of zirconia of a “prey! 
blue, but the colour is not so fine. Most of the | 
vegetable acids decompose this salt, and to CC 
tions insoluble in water *. : 


—————— 


( * Vauquelin, Aande Chim. xxii.199, wy 


existence of these salts was first pointed out by 
n and Scheele ; the two philosophers to whom 
indebted for the first precise notions concerning 
aa between nitric oe nitrous ange They 


f ie method of obtaining these sali at present 
ss is that which was long ago pointed out by Berg- 
and: Scheele*. It consists in exposing a nitrat to 

- strong heat till a quantity of oxygen gas be 
aged from it. What remains in the retort after 
process i is a nitrite; but the length of time neces- 
y for mipcicing this change has not yet been ascer- 


can but the base will remain, as Re teued to 
a the French chemists on attempting to repeat 


-* Bergman, tii. 308.—Scheele, i. 59, 
U4. 


Prepara- 
tion. 
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mists, and as it has not even been determined whether ~ 
any considerable number of the nitrats can be convert: 
ed into these salts, it would be in vain, in the present ~ 
state of our knowledge, to attempt a particular descrip- 
tion of them. It may, however, be considered as eX= 
ceedingly probable that no such salts as the nitrites of h 
ammonia, glucina, yttria, alumina, and zirconia, exist — 
or can be formed, at least by the process of Scheele and 
Bergman ; for the nitrats with these bases are decom- i 
posed completely ‘by the action of a heat too moderate ‘ 
to hope for the previous emission of oxygen gas. ‘ 
From the few observations that have been made, it : 
may be concluded that the nitrites are in general deli- ~ 
quescent, very soluble in water, decomposable by heat — 
as well as nitrats; that their taste is cooling like that of 
the nitrats, but more acrid and nitrous; that by expo- 
sure to the air they are gradually converted into ni- — 
trats by absorbing oxygen ; but this change takes place ~ 
exceedingly slowly *. 


Genus V. Muriats. 


THE muriats are the genus of salts which have been | 
longest known, and from which indeed the whole of 
the class have borrowed their name ; for to them be-— 
longs common salt, the most important and the most 
indispensably necessary of all the salts. ‘They may be 
distinguished by the following preperties : 

1. When heated, they melt, and are volatilized with- 
out undergoing decomposition. 

2. Not in the least altered by combustibles, even 
when assisted by heat. : 


¥ Fourcroy, iis I55¢ 


For the most part they raise Chap. II, 
—yoe 


) Ln mixed with nitric dasha tty exhale the o- 
our Fay acid. 


- 1. Muriat iantraty 


Preparay 
tion, 


aly formed by calcining in a ‘crucible a mix- 

ur of sulphat of barytes and charcoal, decomposing 
ulpharet formed by means of muriatic acid, filtra- 

he solution, evaporating it till a pellicle begins to” 

on its surface, then allowing it to cool slowly. The 

Is of muriat of barytes agit ge deposite. If the 


ery the ia on filtered and caudate again. 
poe the oxide of iron is pais 


ant Piston have the same fea It tiene, 


4 dical Communications, 1, 301. t Four.de Phys. xlv. 297. 


% 
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most commonly in tables. Sometimes it assumes the 
form of two eight-sided pyramids applied base to base. 
This salt has an ‘apaania acrid astringent taste. Its 
specific gravity is 2.825% * 

This salt is soluble in abou five parts of water at the _ 
temperature of 60°. It is still more soluble in boiling 
water. Alcohol is also capable of dissolving it. 

It is not altered by exposure to the open air. When — 
heated, it decrepitates and dries, and when the tempera- — 
ture is very high it melts; but no heat which we can | 
apply is capable of decomposing it. 

According to Kirwan, this salt in the state of crystals 
is composed of . . . . 20 acid 

64 barytes 
16 water 


TOO 


When dried, it contains 23.8 acid 
76.2 barytes 


100.0TF 


Murtat.of barytes, according to Fourcroy, is decom- 
posed by the following salts: 
1. All the alkaline and earthy sulphats{, nitrats, and 
sulphites. 
2. Phosphats and borats of potass, soda and ammonia. 
This salt has been recommended as a cure for scrofu- 
lous disorders. ‘The dose is from 5 to 20 drops or more. 


* Hassenfratz, Ann. de Chim. xxviii. 12. 

+ Nicholson’s ‘Journal, iii. 215. 

} According to Pissis, it does not decompose sulphat of lime, nor sul- 
phat of potass—Aaz. de Chim. Xv. 317. 


yitate of sulphat of barytes immediately appears. 
man informs us that this precipitate is exceedingly 
le, even when the acid amounts only to 0.0002 of 
iquid. Even when only o.cocog of sulphuric acid 
SM a slight gious appears in a few minutes after 


eo 2. Muriat of Petes 


dic evaporing the solution till the salt crystallizes. 
crystals are cubes, but often rather irregular. Propertics, 
has a disagreeable bitter taste, Its specific gravity 


i soluble i in three times its weight of water at the 
oe of 60°. ee is rather more soluble in boil 


aa eee little alteration from exposure to the air. 
When exposed to heat, it decrepitates, melts when 
“hen to redness, and at last. is volatalized in a white. 
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Dinuert,  eCording to Bergman, it ib composed of 
eee 31 acid | 
Composi- 6 
tion, I potass 
8 water 
100* 
According to Kirwan, when dried in the temperature 
of 80°, its component parts are 36 acid 
64 potass 
100 fF 
/ 
Decompo- According to Fourcroy, it 1s decomposed by the fol. 
eer lowing salts :. 


1. Sulphats of soda, ammonia, glucina, alumina, Zir- 


conia, 
2. The earthy and alkaline nitrats. 
3. Fluat of barytes. 
4. All salts whose base is oxide of silver f. 
Hitherto this salt has been applied to no use. 


Sp. 3. Muriat of Soda. 


History. Tuts salt has been known and in common use as a 
seasoner of food from the earliest ages. It is known by 


the names of common or sea salt ; sometimes it is called 
sal gem. inthis country the term sa/¢ is usually ap- 
plied to it without any addition. The nature of its — 


acid was discovered by Glauber, if it was not known 
earlier. Stahl affirms in his Specimen Beecherianum, that 


* Opusc. 1.134. + Nicholson’s Fournal, iii. 215. 
} If muriat of potass and carbonat of soda be mixed together in water, 


we may crystallize either of them we please according to the tempera- 
ture: below 66°, the muriat crystallizes; above 66° the carbonat.—Kaste- 


leyn, Aun. de Chim, Xxx, 201. 


e is an tapas but Duhamel ‘was ae first who 
l E pow to obtain that base in a poner state, and 


re only to be dug out and reduced to powder. tA 
“rein it is called rock salt. The water of the ocean 


ced i it Owes its taste, and the power which it possesses 


. ¥ i 


aioe penne till boaled down to zero, When 


fal It is by ‘bias process that it is obtained in 


country. But the salt of commerce is not sufli- 

tly pure he the purposes of chemistry, as it contains 
ually. muriat of lime, &c; but it may be obtained 
pure by the following process : Dissolve it in four times 
its weight of pure water, and filter the solution. Drop 


ua A 


it a solution of carbonat of soda as long as any 


apa 


pint: continues to fall. Separate the reninitee 


s Be ted denominated salt. Its ase gravity. ig 200 FOR 
Tei is soluble i in ara times its weight of water at the 


gn + 


Chap. 1k. g 
uy 


Sates 


eT Sa 


Gee 


ee 
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Lee «= Water *. 
It is not affected by exposure to the air. The muriat 


of soda of commerce indeed contains, besides other im- 
purities, a quantity of muriat of lime, which renders it 
deliquescent. 


When heated, it decrepitates. In a red heat it melts 


and evaporates in a white smoke without undergoing 


decomposition. 
Composi- According to Bergman it is composed of 
Eo : 
nh §2 acid 
42 soda 
6 water 
100 + 
According to the latest experiments of Kirwan, wher 
dried in the temperature of 80°, its component parts are 
38.88 acid 
53-00 soda 
8.12 water 
100.00 f 
Decompo- According to Fourcroy, it is decomposed by the fol- 
ston. —' lowing salts : 


1. Sulphats of ammonia, glucina, alumina. 

2. Sulphite of potass. 

3. Nitrats of strontian, lime, ammonia, magnesia, glu. 
‘ cina, alumina, zirconia. A 

4. Phosphat of potass. 

5. Fluats of barytes and potass. 

6. Borat of ammonia. 


= SS 


* Bergman, + Opus. i. 134. t Nicholson’s Four. ii1.215. 


Se 


oxides of iron and lead §.. 
he uses to which this salt is subservient are exceed- Uses. 

ly numerous. It is the most common and the most | ik 
‘seasoner of food; it preserves meat from putre- | 
on and butter from rancidity: it serves for an 


mel te the surfaces of coarse seerieware ; it is an in- 


a atic acids obtained; and fish it also of late idee 
tities of soda have neces extracted and introduced 


44 Phe acid is easily extracted from this at by means 

of f sulphuric acid: but to obtain the alkali at a cheap 
te 1s not so easy. The methods which have hitherto Methodsof 

8 cceeded may be reduced to two. es aa 

lip Re Muriat of soda is decomposed by means of some it. 

ae which has a stronger affinity for muriatic acid _ 

| “than soda has. ‘The soda by this process is set at li- 

berty, and may be obtained by evaporation and crystal- 


tion. aes and potass would answer this pur- 


substances, which are also capable of setting the base 
_of common salt at liberty, and of furnishing soda, either 
pure or in the state of carbonat. These are /itharge, 


orveau, Ann. de Chim, xxi. 112. + Vauquelin, Four.de Min, 
s seems to have been first discovered by Hagen in 1768, 
cele, 
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The fact that the red oxide of lead ‘deconyae a 
riat of soda, which was first observed by Scheele, has 
given occasion to much speculation among chemists. , 
Mr Hassenfratz endeavoured to account for it by sups 
posing that the oxide is combined with carbonic ac : 
and that therefore it is a case of compound affinity. ee | 
Curaudau has proved that carbonic acid, instead of pro- Z 
moting, impedes the decomposition ; and that, in fact, ; 
earbonat of lead is incapable of decomposing muriat of 
soda. He-concludes, therefore, that the phenomenon 
cannot be accounted for by the commonly receiv 
laws of affinity *. WVauquelin has proved more lately, 
that the decomposition by means of litharge is com. 
plete, provided the quantity of that oxide be greater 
than that of common salt ; that the resulting compound 
is a submuriat of lead totally insoluble in water, anc 
which is not decomposed by alkalies. Hence he ase i 
cribes the decomposition to the attraction of muriat of wr 
lead for an excess of oxide+. But this does not accou nt 
completely for the decomposition, provided it be true 
that oxide of lead has a weaker affinity for muri 
acid than soda has. SBerthollet has at last explai 
this apparent anomaly by proving, that when two: 


* Ann, de Chim. xiv. 15. t Ibid, xxxi. 3. 
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"stances are mixed with a third for which each has an 
affinity, they divide it between them in proportions 
“corresponding to the quantity of each: And if the com- 
‘pound formed by one of these substances with the 
‘third be insoluble, that substance combines with the 
whole of the third body, and takes it completely from 
“the other ; because the insoluble compound being in 
fact totally abstracted from the mixture, the decompo- 
sition and partition commences again as at first after 
every partition. Thus when oxide of lead and muriat 
of soda are mixed together, the oxide and alkali divide 
the muriatic acid between them, so that some of the 
common salt is decomposed, and some muriat of lead 
formed immediately after the mixture. But this be- 
ing in the state of submuriat, or altogether insoluble, 
“separates completely from the rest ; in consequence of 
“which a new partition of the muriatic acid between the 
oxide and the alkali takes place; and this continues, 


provided the quantity of litharge be sufficient till the © 


‘common salt is entirely decomposed. 

That the alkali may be extracted from common salt 
by means of lime, may be considered as a fact for which 
likewise we are indebted to Scheele. Cahausen indeed 
had hinted at it in 1717; but his treatise had been for- 

| gotten*. Scheele ascertained that a mixture of lime 
and common salt, formed into a paste, and placed’ ina 
moist cellar, was covered with an efllorescence of soda 
“in fifteen days+. In 1782 Morveau and Carny pro- 
cured a patent from the French government to establish 
»a manufactory at Croisic for extracting soda from com- 


mon salt by means of lime, Their process was exactly 


* See his Helmontius Extaticus. . t Scheele, ii. x5, 
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according to the acid. These salts might be afterwards _ 
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the same with that of Scheele, only upon a larger scales | 
It does not appear, however, that the manufactory was 
ever established. Berthollet has rendered it probable 
that the soda which is found abundantly on the west of — 
Egypt, is formed naturally by a similar process *. 4 

To Scheele likewise we are indebted for the disco- — 
very that common salt may be decomposed by iron. — 
He observed that a wooden vessel placed in a cellar, — 
and containing brine, had its iron hoops covered with — 
an efflorescence of soda. This induced him to dip aa 
plate of iron into a solution of common salt, and to sus= 
pend it inacellar. After gn interval of fourteen days, 
he found his iron incrusted with soda +. The same de- 4 
composition takes place also if zinc or copper be sub- — 
stituted for iron §, ; 

2. The second method of extracting soda from com= 
mon salt is less direct. It consists in displacing the ~ 
muriatic acid by means of ‘some other acid, which ~ 
may be afterwards easily decomposed or displaced i 
in its turn: thus the soda is left behind at last in — 
a state of purity. The acids which have been made 4 
choice of are the sulphuric and the acetous; the bora- 
cic, phosphoric, and arsenic acids might. indeed be em- 1 
ployed, as they decompose common salt in a high tem- — 
perature. The products in that case would be borat — 
of soda, or the phosphat, or arseniat, of the same base, 


decomposed by means of lime, and the soda obtained se- — 
parate. But these acids are a great deal too high pri- — 
ced to admit of their employment. = 


* Ann, de Chim, xxxili. 345. t Scheele, ii. 14. 
¢ Athenas, Azn. de Chim. xix. 92. 


MURIATS. 


Sulphuric acid may be either employed in a separate 
state, or in combination with bases, when the salts 
which it then forms can be procured at a sufficiently 
‘cheap rate. Alum, sulphat of lime, and sulphat of 
iron, have been respectively employed with advantage 
to decompose common salt, and obtain sulphat of soda: 
Alum is said to have been first employed for that pur- 
pose by Constantini, a. physician of Melle near Osna- 

burg, about 1750; The process; it is affirmed, does 
not succeed except at a low terhperature*. Sulphat of 
lime decomposes common salt when formed with it 
into balls, and exposed to a strong heat}. Much dis« 
cussion has taken place among the German chemists 
about the possibility of decomposing common salt by 
means of sulphat of iron. That sulphat of soda may 
be obtained by exposing a mixture of these two salts 
to a strong heat, was first announced by Vander Bal- 
len. This was contradicted by Hahneman, but con- 
firmed by the experiments of Tuhten{, Lieblein] , and 
Wiegleb$. It succeeded completely with the French 
commissioners Lelievre, Pelletier, Darcet, and Giroud, 
who were appointed, in 1794, to examine the different 
processes for obtaining soda from common salt. They 
ascertained also that pyrites or sulphurated oxide of 
iron may be employed for the same purpose ¥. 

After obtaining the sulphat of soda, it is necessary to 

expel the acid in order to obtain the soda separately. 
This is accomplished by calcining the salt mixed with 


* Four. de:. Min. No. iil. p. 55. 

¢# Malherbe and Athenas, Aun, de Chim. xix. 

t Crell’s Anuals, 2790, ii. 406. I Ibid. p- 509% 

§ Ibid. 1793. i. 204. Ann. de Chin, xix. 58. 
X 2 ~ 
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lead. 


a cettain portion of charcoal or of pitcoal. 


- best) are thrown i in gradually 1 in sufficient quantity to q 
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By this ; 
process it is converted into sulphuret of soda, and the 
sulphur may be abstracted by the intervention of iron 
or chalk. - When the stlphuret of soda is nearly in fu- ; 
sion, small bits of i iron (the parings of tinplate answer — 


decompose the sulphuret. The fire is raised till the mix- _ 
ture melts. The iron, having a stronger affinity for the — 
sulphur, combtnes with it and leaves the soda, which — 
may be separated by solution in water, filtration, and — 
evaporation*, Carbonat of lime may be employed ‘ 
also for the same purpose +.: 

Some chemists have proposed to decompose common — 
salt by means of acetite of lead, using either the acetite of 
commerce, or one formed on purpose, by combining li- 
tharge with the acid liquor obtained by distilling wood. 1 
The acetite of soda formed by mixing common salt with — 
these acetites is afterwards calcined, in order to decom- | 


pose and expel the acetous acid. But these salts are " 
too high priced to be employed with advantage to ex~ — 


tract soda from common salt. 


\ 


Sp. 4. Muriat of Strontzan. 


Turs salt was first examined by Dr Hopet. It was | 
afterwards described by Pelletier and Vauquelin §. fy 

It may be prepared by dissolving carbonat of stron- _ 
tian in muriatic acid, or by decomposing sulphuret of 
strontian by means of that acid. The solution is then 


* Alban, Ann. de Chim. xix. 77.—The process was discovered by Male 
herbe. See Four. de Min. No. iii. p. 67. 

¢ Leblanc, Aan. de Chim. xix. 61. $ Trans. Edin, iv. 12. 

§ Sour. de Min. An, vi. p. 11. 
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“to be evaporated to a proper consistence, in order toob- Chap. IIL, 
tain the muriat in crystals, | 
if , Its crystals are very long, sae tert hexagonal prisms. Properties. 
F It has a peculiar, sharp, penetrating taste. Its specific 
y gravity 1s 1.4402 * 
_ Three parts of these crystals are soluble in two parts 
of water at the temperature of 60°. Boiling water 
- dissolves any quantity of them whatever. They are so- 
_Iuble also in alcohol, and give its flame a purple tinge. 
They suffer no change when exposed to the air ex- 
cept it be very moist ; in which case they deliquesce. 
When heated, they first undergo the watery fusion, 
and are then reduced to a white powder. A very vio- 
_Jent heat decomposes this salt. 
Muriatic acid precipitates this salt from its ialpaion 
in water. That acid, therefore, has a stronger affinity 
for water than the salt has}. 


According to Bergman, it is composed of Compos 
23.6 acid ue 
* 36.4 strontian 
40.0 water 
100.0 


According to Kirwan, it contains, when in the state of 
crystals, Aedes saee acl 

40 strontian 

42 water 


100 
When dried, its component parts, according to the same 
' philosopher, are 31 acid 
69 strontian 
root 


d #* Hassenfratz, Ann. de Chim. xxviii. 12 + Hope. 
f ¢ Nicholson’s Fournal, iii. 215. 
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Muriat of strontian, according to Vauquelin and’ 


———— Fourcroy, is decomposed by the following salts : 


Decomposi- 
tion, 


Properties, 


1. Sulphats of potass, soda, lime, ammonia, ” Magnesia, 
glucina, alumina, zirconia. 

2. Sulphites of barytes, potass, soda, ammonia, ai 
zirconia. | 


3. Nitrats of lime, ammonia, magnesia, Siodiud alumi-. 


na, Zirconia. 
4. Phosphats of barytes, potass, soda, ammonia. 
5- Borats of potass, soda, and also borax. 


§. Carbonats of potass, soda, ammonia. 


This salt has not hitherto been applied to any use. 
Sp. 5. Muriat of Lime. 


Tuts salt has been long known to chemists. It was 
formerly called fixed ammontac, because it was com- 


monly obtained by decomposing sal ammoniac by res 


of lime. 

It is usually prepared by dissolving carbonat of lime 
in muriatic acid, and evaporating the solution till it 
crystallizes. | 

Its crystals are six-sided striated prisms, terminated 
by very sharp pyramids. 

Its taste is very bitter. Its specific ssa is'E76*. 

It is soluble in about half its weight of cold water, 
and still more soluble in boiling water. It is exceed- 
ingly difficult to obtain crystals from this solution, in 


consequence of the great solubility of the salt in hot 


water. Ifthe evaporation be carried a little too far, 
the whole assumes on cooling the form of a very hard 
white mass ; on the other hand, if it be not carried fay 


* Hassenfratz, "Ann, de Chim. xXvill. 12. 
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enough, no crystals are formed atall. Mr Walker has’ Chap. Ill. 
_ ascertained, that when the evaporation 1s carried on till 
- the specific gravity of the solution is 1.450 at the tem- 
_Perature of $0°, it crystallizes when exposed to an at- 
“mosphere whose temperature is 32° : when its specific 
gravity, at 80° is 1.490, it assumes on cooling the form 
of a hard pearl-coloured mass * 
When this salt is exposed to ie air, it attracts mois- 
ture very speedily, and deliquesces. _ 
_ When exposed to the action of heat, it swells up, 
melts, and then loses its water of crystallization. A 
violent heat separates a small portion of its acid. When 
thus reduced to a submuriat, it has the property of shi- 
ning in the dark, as Homberg first observed: hence it 
has been called the phosphorus of Homéerg. 


According to Bergman, it is composed of Composi- 
: tion. 
31 acid 
44-lime 
25 water 
. root 


According to Kirwan, after having been dried in a red 
heat, its component parts are, 42 acid 
50 lime 
8 water 


toot 
According to Fourcroy, it is decomposed by the fol- Decomposi- 
lowing salts: tion. 
x. Sulphats of potass, soda, ammonia, magnesia, glu- 
cina, alumina, zirconia. 
——llllllEeEee=S=e=EeElEC]I]l])C])]l)]l))i———_—E—_—EEEEEEEeE 
* Nicholson’s Journal, v. 226. , + Opuse.i. 136. 
} Nicholson’s Sfournal, iil. 215, 
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2. Sulphites of potass, soda, ammonia, glucina, alumina, 
_ zirconia. a 

3. Nitrats of ammonia, magnesia, elds alumina, zit- 
conia. 

4. Phosphats of barytes, strontian, potass, soda, am- 
monia. | wk | 

5. Fluats of barytes, strontian, magnesia, potass, soda, 
ammonia, | 

6. Borats of barytes, strontian, potass, soda, ammonia. — 
4. Carbonats of potass, soda, and ammonia. “hae 
This salt is now employed with great advantage j in. 
procuring artificial cold. 


Sp. 6. Muriat of Ammonia. 


a 


Tus salt was known to the ancients, and was called © 
by them sa/ ammoniac, because it was found in great 
quantities near the temple of Jupiter Ammon in Afri- 
ca*. Its composition was first pointed out by Geof. 
froy junior in 1716 and 1723+, and afterwards more 
precisely by Duhamel in 1735}. For many years the 
whole of the sal ammoniac used in Europe was im-_ 
ported from Egypt. In that country the greater part 
of the fuel consists of the dung of their cattle formed 
into balls and. dried. These excrementitious matters 


—— 


= 


seem to contain muriat of soda, or rather muriat of am- 
monia ready formed; owing perhaps to the saline mat- 
ters on which the animals feed. The soot formed during 
the combustion of this fuel is carefully collected and put 


. into large glass bottles, which are exposed, in furnaces 


constructed on purpose, to a pretty strong heat. The 
sal ammoniac gradually sublimes, and attaches itself to 


* Pliny, lib, xxxi. c 7. + Mem, Par. t Ibid. 
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the upper part of the bottles, where it forms a cake of Chap. Hl. 
some inches in diameter. Though this process was 
communicated to the Academy of Sciences in 1719 by 
Lemere, French consul at Cairo, it was a considerable 
time before the chemists in Europe thought of imita- 
ting it, or of preparing sal ammoniac themselves. The 
first manufactory in Germany was begun by Graven- f 
horst in 1759 *. Soon after it was made in France by — , : 
Baume, and in Scotland by Dr Hutton. ; | 
__ The processes most commonly followed in Europe Prepara- | | 
have been, 1. To form a sulphat of ammonia; to mix ‘ea a 
that salt with muriat of soda; and to expose the mix- 
ture to a heat sufficient to sublime the muriat of am- 
monia. The ammonia is usually obtained by the di- 
stillation of animal sibstances, or from soot. 2. To 
‘decompose muriat of lime by means of ammonia. 
3. Yo combine muriatic acid directly with ammonia, 
and to sublime. 


4 


Sal ammoniac is usually in the form of a hard elastic properties. 
cake; but by solution in water, and proper evapora- | } 
tion, it may be obtained in crystals. The primitive i. 
form of these crystals is, according to Hauy, the octa- 
hedron ; and that of its integrant particles, the.tetrahe- 
dron: But it crystallizes most frequently in long four- 
- sided pyramids. It often assumes the form of plumose 
crystals ; the individual crystals of which are long hex- 
ahedral pyramids. Its specific gravity is 1.420}. 
It has an acrid, pungent, urinous taste. . 
It dissolves in about three times its weight of water 
at the temperature of 60°, and in a much smaller quan- 
tity of boiling water. 
a 


* Wiegleb’s Geschichte, ii. 55. + Kirwan. / 
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In its common form (which is an opaque mass) it is 
not affected by the air, but its crystals are liable to deli- 
quesce, 

When heated, it sublimes without decomposition in 
the form of a white smoke, which exhales a peculiar 
odour. ‘ 

When this salt is sublimed with gold leaf, there is 
found in the neck of the retort an amethyst-coloured 
matter, bordering on purple, soluble in water, and form- 


ing a purple solution. When filtered, there remains — 
behind a purple powder. This salt seems from this to 


be capable of oxidating gold *. 
According to Kirwan, whether it be sublimed, or in 
the state of crystals, its component parts are as follows: 
42.75 acid | 
25.00 ammonia 
32.25 water 


100.00f 


It is decomposed, according to Fourcroy, by the fol. 
lowing salts: . 
1. Sulphats of glucina, alumina, zirconia. 
2. Sulphites of potass, soda. 
3. Nitrats of glucina, alumina, zirconia. 
4. Phesphats of potass, soda. 
5- Fluats of barytes, potass, soda, 
6. Borats of potass, soda. 
». Carbonats of potass, soda. 
This salt is applied to a great variety of purposes. It 
is from it that pure ammonia is usually extracted. A 


ee ee 


* Storr, Crell’s New Discoveries, &c. Part ii, p. 4m. 
+ Nicholson’s Four, iti. 215. 
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considerable portion of sal ammoniac is consumed by Chap. Ill. 
the dyers, and perhaps a still greater quantity by cop- a ferry 
_persmiths, &c. who employ it to prevent the oxidation 
_of the surface of the metals which they are covering 


with tin, 


Sp. 4. Muriat of Magnesia. 


TuovGu this salt abounds in several mineral waters, 
it was confounded with muriat of lime, and of course 
unknown, till Dr Black pointed out the difference be- 
tween these salts, 

It is usually prepared by dissolving carbonat of mag - 
nesia in muriatic acid, and evaporating the solution to 
a proper consistency. 

It is not easily crystallized. Bergman’s method was Properties, 
to evaporate it by a considerable heat to the proper de- 
gree of concentration, and then to expose it to a sud- : 
den cold. By this method he obtained it in small ie 
needles*., Its specific gravity is 1.601}. 

It has a very bitter taste. It is scluble in its own 
weight of watert{, and in five parts of alcohol 9. 

A saturated solution of it quickly forms a jelly ; on 
which, if hot water be poured, spongy masses are form- 
ed not even soluble in muriatic acid |]. 

It deliquesces very speedily when exposed to the 
air. 

A strong heat decomposes it. When dried in a high 
temperature, it is very caustic ]. 


* Bérgman, i. 382. + Hassenfratz, Aun. de Chim. xxviii. 12, 
$ Fourcroy. § Bergman, i. 382. y 
} Bergman, Ibid. | | 4 Westrum, dan. de Chim. ii. 135, : : 
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According to Bergman, it is composed of a 
1 phan 

/ 34 acid 

4l magnesia 

25 water 

100 * bea 


According to Kirwan,, when evaporated to dryness, 
its component parts are, 34-59 acid 
31.07 magnesia 
34-38 water 


100.04T 


It is decomposed, according to Fourcroy, by the fol- _ 
lowing salts : ia 
1. Sulphats of ammonia, glucina, alumina, zirconia, 
2. Sulphites of potass, soda, ammonia, 

3. Phosphats of potass, soda, ammonia. 
4. Fluats of strontian, soda. _ 

5. Borats of potass, soda, ammonia. 

6. Carbonats of potass, soda, ammonia. 

This salt has not been applied to any use, 


Sp. 8. Muriat of Ammonia-and-magnesia. 


Tuts salt was first mentioned by Bergman in 147754. 
It was afterwards described more particularly by Four- ; q 
croy in 1790}. a 

It may be prepared by the same processes as the — 
other triple salts with these two bases, as already de= 
scribed. 7 aes 
Its crystals are so exceedingly small and irregular, 
that their figure has not been determined. ; | 


*® Opusc. i. 136. + Nicholson’s Feurnal, iii, 21S« 
t Opuse. 1, 370, § Aun, de Chim. iv. 22%. | 
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ay. Its taste is bitter and ammoniacal. It is soluble in Chap. IIL. 
about six parts of cold water, and in a smaller propor- 
tion of boiling water. 

It is but little altered by exposure to the air. Heat 
decomposes it. _ 


ad 


According to Fourcroy, it is composed of © Composi- 
Hon. 


27 muriat of ammonia 


73 muriat of magnesia 


100 * 
Hitherto it has been applied to no use. 


Sp.y. Muriat of Glucina. 


Tuis salt has only been examined by Vauquelin; and 

little more is known at present concerning its proper- 

- ties than that it resembles nitrat of glucina, but is more 

easily crystallized. When dissolved in weak alcohol, it 
forms an agreeably sweet liquid. 


Sp. 10. Muriat of Yttria. 


Tuts salt has been examined by Eckeberg+ and 
Vauguelint. It has a strong resemblance to the ni- 
trat of yttria. Like that salt, it dries with difficulty, 
melts in a gentle heat, and attracts moisture very ra~ 
pidly from the atmosphere. 


Sp. 11. Murat of sa tettea 


Tuts salt was first described by Macquer and Mar- 
graff. Its properties have been but little examined. 


* Fourcroy, iii. 208. f¢ Crell’s Annals, 1799, ii. 70. 
‘Ss t Ann. de Chim, xxxvi, 157. 
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It is always in the state-of a supermuriat. 
It is scarcely possible to obtain it in the form of cry=— 
stals: it is usually either gelatinous, or in the state of p 
white powder. | t 
It is exceedingly soluble in water. When dried, it 
very soon attracts moisture from the air, and deli-< 
quesces. : ; 4 
When heated, it melts and loses its acid, while the a= 
lumina remains behind in a state of purity. 
The proportion of its component parts has not been j 
ascertained. ; 
According to Fourcroy, it is uécbn (ished ‘by the fol= 
lowing salts: | | 
1. Sulphats of ammonia, zirconia. } , 
2. Sulphites of soda, strontian, ammonia, magnesia, glits 
cina. : 
3. Nitrat of zirconia. , 
4. Phospats of potass, soda, ammonia, glucina. q 
5. Fluats of barytes, strontian, magnesia, potass, soda, — 
ammonia. 
6. Borats of magnesia, potass, soda, ammonia. 


This salt has not hitherto been applied to any use i 
unless perhaps it may be formed during some of the ~ 
processes employed for dyeing. 


Sp. 12. Muriat of Zirconia. 


Tuts salt was first examined by Klaproth: It was” 
afterwards described more particularly by Vauquelin. 

‘It is easily formed by pouring muriatic acid on new- — 
ly precipitated zirconia. It is colourless; its taste is” 
very astringent: by evaporation it furnishes small trans 
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_ parent crystals in needles, which lose their transparence 
in the air. Muriat of zirconia is very soluble in wa- 
re ter and in alcohol; to the flame of which it does not 
iy communicate any particular colour. Heat decomposes 
it; and it is decomposed likewise by the saliva when 
taken into the month. | ; 

_» When muriat of zirconia contains a little silica, it 
_ forms cubic crystals without consistence, and resem- 
bling a jelly. These crystals, when exposed to the air, 
gradually lose their transparency, and diminish in vo- 
lume, and there are formed in the middle of the salt 
white silky needle-shaped crystals. 

Muriat of zirconia is decomposed by sulphuric acid ; 


part of the sulphat precipitates, and part remains dis-. 


solved in the muriatic acid. When this acid is driven 
off by heat, the remainder of the sulphat is gradually 
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deposited: if the evaporation be stopped before the mass — 


be reduced to dryness, it forms a kind of jelly when 
cold. It is also decomposed by the phosphoric, citric, 
tartarous, oxalic, and mucous acids, which form with 
zirconia insoluble compounds that precipitate in white 
flakes. 

The gallic acid poured into muriat of zirconia pro- 
duces a white precipitate; but a green, bordering on 
grey, if the zirconia contain iron; and this last preci- 
pitate becomes, when dry, of a bright black colour, and 
resembles China ink. The liquid preserves a greenish 
colour: new portions of gallic acid produce no farther 
precipitation ; but carbonat of ammonia separates in 
great abundance a flaky matter of a purplish colour, 
not unlike that of the leys of wine. From these ex. 
periments it follows, that gallic acid has a greater af. 
finity for zirconia than muriatic acid has; and that 


Action of 
gallic acid, 
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the gallats of zirconia and iron are soluble in muriatic — 


acid. 


Carbonat of potass decomposes muriat of zirconia, 
and part of the carbonic acid combines with the earth, 


and renders it easily soluble in acids though dried. 
Carbonat of ammonia occasions a precipitate, which — 


is mostly dissolved by adding more carbonat. 


Prussiat of mercury produces an abundant precipi- 


tate, which is soluble in muriatic acid ; and which con- 
sequently is not muriat of mercury. 

A plate of zinc, introduced into a solution of muriat 
of zirconia, occasions a slight effervescence; the liquor 
becomes milky, and in a few days assumes the form of 
a white semitransparent jelly. gure! 

Alumina decomposes muriat of zirconia with the as- 
sistance of a slight heat ; the alumina dissolves, the li- 


quor becomes milky, and assumes the form of a jelly. 


When the muriat contains iron, it remains in the solu-« 


tion, and the precipitated zirconia is quite pure. Here, 


then, is a method of freeing zirconia from iron *. 


Genus VI. Oxy-mMurRIATSs. 


THOUGH the oxy-muriatic acid was discovered by 
Scheele, it was not till 1786 that Berthollet discovered 
the possibility of combining it with different bases, and 


of forming that class of salts now known by the name 


of oxy-muriats. 
These salts cannot be formed by dissolving the diffe- 
rent bases in the acid while liquid, in consequence, per- 


haps, of the strong affinity which it has for water; but 


* Vauquelin, dan. de Chim, xxii. 201. 


- 


OXY-MURIATS, 


they may be easily formed by the following process : 
‘Dissolve the base which is to be combined with the 
acid, or its carbonat,; in water, or mix it with water if it 
‘happens to be insoluble, and ‘putting it into one of 
Woulfe’s bottles, cause oxy-muriatic acid in the state of 
gas, distilled in the usual manner, to pass through it. 
The acid combines with the base, and at the same time 
(if a carbonat be used) an effervescence takes places 
_ owing to the disengagement of the carbonic acid gas. 
As the base becomes saturated with acid, the oxy- 
- muriat gradually precipitates in the state of crystals. 

At the same time with the oxy-muriat a quantity of 
‘common muriat is formed; but it may be easily sepa- 
trated by dissolving the salt in a small quantity of boil- 
_ ing water, and allowing it to cool; the greater part of the 
~ oxy-muriats falls down in crystals, whereas the other 
salt remains in solution. The formation of the two 
- salts is thus explained by Berthollet. He supposes that 
one part of the oxy-muriatic acid 1s decomposed ; that 
q its oxygen combines with the other portion of acid, and 
forms what he terms a superoxygenated muriatie acid ; 
that it is this new formed acid which combines with 
the base, and of course the salts obtained are super- 


_ oxygenated muriat and common muriat. This theory 
is probable, but it has not been completly demonstrated. 
The quantity of muriat formed is but smail, and it may 
_ be owing to the decomposition of a small part of the 
acid by some other cause. It would be’ necessary to 
_ show that the acid contained in the oxy-muriat is not 
the same with common oxy-muriatic acid; and this, in 
consequence of the singular properties of these salts, is 


that when oxy-muriat of potass is decomposed by any 
~ Vou. II. Y 


ne very easy task. It must be acknowledged, however, 
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other acid, the acid belch is very heavy, and 1d y 
heres like oil to those substances on which it falls ; ; but | 
In other respects it agrees exactly. with common pee i 
muriatic acid. 

‘The oxy-muriats may be distinguished by the follows! 4 
ing properties : | acs) 

1. When heated moderately, they give out a great 
quantity of why gas, and are converted into common * 
muriats. 

2. When mixed with combustibles, they detonate 
with much greater violence than the nitrats. This de- 
tonation is occasioned not only by heat but by frice i 
tion and percussion, and often takes place es 
neously, . 

3. Soluble in water, and capable of crystallizing when — 
the solution cools. oie. 

‘The greater number of them have been but slightly — 
examined 5 owing probably to the difficulty of forming — 
them rapidly. Some of them, however, have been in- ‘ 
troduced into the process of bleaching with much ad- — 
vantage, And those of them which are already known, 
have given rise to some of the most brilliant and ‘asto= 3 
nishing experiments exhibited in chemistry. 


Sp.1. Oxy-Murtat of Potass. 


Tuts extraordinary salt, first formed by Berthollet *, 7 
has been since examined by a great number of chemists. - 
Lavoisier, Dolfuz+, Van Mons, Fourcroy and Vauque-- ; 


ae 


_ *® It was in fact first discovered by Dr Higgens, who described the me= _ 
thod of forming it and some of its properties some time before Berthollet, 
under the name of saltpetre. See Higgens on Acetous Acid, p. 180, 

$ Ann, de Ubime ty 225» 


OXY-MURIATS. 


; lin *, Hoyle > &e. have investigated ‘its properties, and 
latiebverdia many of the singular effects which it pro- 
_ duces. 


It is prepared by dissolving one part of carbonat of 


_ potass in six parts of water, putting the mixture into a 
- Woulfe’s bottle, and saturating the potass with oxy- 
_muriatic acid gas. When the saturation is nearly com- 
pleted the oxy-muriat falls down in crystals. It may 
_ be purified by solution in boiling water. As the water 


cools, the pure oxy-muriat crystallizes. The crystals 
are to be dried between folds of blotting-paper. 

According to Hauy, the primitive form of the crystals 
of oxy-muriat of potass is an obtuse rhomboidal prism. 
But it is usually obtained in small thin plates, of a 
silvery whiteness. It is only by allowing an unsaturated 
solution of it in boiling water to cool slowly, or by ex- 
posing a solution in cold water to spontaneous evapo- 
ration, that it is obtained in yin regular rhomboidal 
crystals. 

Its taste is cooling, austere, and disagreeable, somes 
what analogous to that of nitre. Its specific gravity is 
1.989{- When rubbed smartly, it phosphoresces, or 


_ rather emits a number of sparks of fire §. 


It is soluble in 17 parts of water at the temperature 
of 60°, and in 24 parts of boiling water ||. It is not 
sensibly altered by exposure to the air. 

When heated, it readily undergoes the watery fusion. 


If the heat be continued, it boils, and gives out about 
_ the third of its weight of oxygen gas. It is from this 


- 


® Ann. de Chim. XXi. 235. + Manchester Memoirs, V.221; 


 $ Hassenfratz, an. de Chim. XXViil. 12. § Fourcroy, iii. 227. 


\ > ated Nicholson’s Journal, ii. 292. 
Y2 
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salt that oxygen gas can be: obtained in the state of the 
greatest purity. After the effervescence is over, there 
remains common muriat of potass. 
According to Fourcroy, it is composed of 
67 muriat of potass 


33 oxygen 


100 * 


The most astonishing of its properties are those which 
it exhibits when mixed with combustibles. All com- 


bustible substances whatever are capable of decom- | 


posing it, and in general the decomposition is attended 
with violent detonations. fe 

When three parts of this salt and one part of sulphur 
are triturated in a mortar, the mixture detonates vio- 
lently : the same effect is produced when the mixture 
1s placed upon an anvil, and struck smartly with a ham- 
mer. Nay, it even sometimes detonates spontaneously 


without any perceptible friction, and ought not there- 
fore to be kept ready mixed. Charcoal produces the - 


same effects though not so violent. 
‘This property induced Berthollet to propose it as a 
subsitute for nitre in the preparation of gunpowder, 


The attempt was made at Essone in 1788; but no. 
sooner had the workmen begun to triturate the mixture 


of charcoal, sulphur and oxy-muriat, than it exploded 


with violence, and proved fatal to Mr Letors and Made-_ 
moiselle Chevraud. The force of this gunpowder when 


itis prepared is much greater than that of the common 
sort of powder; but the danger of preparing it, and even 
of using it after it is prepared, is so great, that it can 


* Fourcroy, iit, 221. 
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4 hardly ever be sep sticatedt with advantage for common Chap. II. 
_ gunpowder. . £) meas ae Valea 
| Phosphorus also detonates with this salt’ either by 

_ trituration or percussion. ‘The quantities of each-used 

_ ought not to exceed half a grain, or at most a grain, 

_ otherwise the experiment may be attended with some 

_ danger. It detonates also when treated in the same 

_ way with almost all the metals, and likewise with 

4 cinnabar, pyrites, sugar, gums, oils, alcohol, &c. 

4 _ When thrown upon platinum heated to whiteness, it 

does not detonate, but sublimes.. ‘The surface of the 

4 platinum, however, is oxidated; for acetous acid dis- 

4 solves a part of it; and when prussiat of lime is poured 

q into the solution, the liquid becomes of a greenish- 

_ white colour *, 

The acids decompose it and expel the oxy-muriatic 
acid in a state of such condensation, that it acts instan- 
taneously upon all combustibles which come in its way, 
and occasions astonishingly rapid and brilliant combus- 
tions. When sulphuric acid is poured upon it, a deto- 
_ nation takes place, a red flame.is emitted, and a strong 
odour of oxy-muriatic acid is exhaled +. If sulphuric 


_— Se ee ex eo a 


_ acid be poured upon a mixture of this salt and sulphur, 


charcoal, or the metals, or oil of turpentine, or almost 
-any combustible, a very brilliant flame is emitted. 

When this salt is triturated in a mortar with a little 

cotton cloth, small repeated explosions are heard, similar 


; 

q — 
a * Morveau, Ann. de Chim. xxv. 18. 
* ‘ + Mr Hoyle remarks, that at the same time a strong smell of nitrous 
3 gas is emitted, the mixture assuming an orange colour (Manchester Me- 
> moirs, Vv. 230). He attempted to obtain the gas disengaged, by applying 
heat to a mixture of sulphuric acid and oxy-muriat of potass, but an 
a : explosion took place, which shattered his apparatus to pieces, 
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to the crack of 2 whip, and if the cotton be dry and 


warm it sometimes takes fire. It always does so when, 


after the trituration has been continued for some time, - 


When nitric acid is poured upon this salt, the oxy-mu- 
riatic acid is disengaged, but without any detonation or 


flame. When this acid is poured upon a mixture of 


oxy-muriat of potass and phosphorus, flakes of flame 
are emitted at intervals for a considerable time *. 


The theory of these explosions was first pointed out 
by Berthollet. The oxygen of the oxy-muriatic acid 
‘combines with the combustible, and at the same time 


lets go a quantity of caloric; and trituration or pers 


cussion acts merely by bringing the particles which com+ — 


bine within the sphere of each others attraction. 
This salt was employed in bleaching after the dis- 
covery of the whitening property of oxy-muriatic acid} 
but other compounds have been lately substituted in its 
place. | 
Sp. 2. Oxy-muriat of Soda. 


. \ ~ 


Tis salt has not hitherto been examined. Fron 


the experiments of Dolfuz and Gadolin, we learn that it~ 
may be formed by the same process as oxy-mufiat of — 
potass ; that it crystallizes in prisms; that it detonates” 


on red hot coals, and that it precipitates sulphat of iron 
brown +. iyi wy 
“Sp. 3. Oxy-muriat of Barytes. 


Turs salt is still unknown. Fourcroy has ascertained 
that when oxy-muriatic acid gas is received into a bottle 
containing water and carbonat of barytes, the barytes is 


* Collier, Manchester lem. Ve 229% t Ann, de Chim. i, 227. 
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_ gradually dissolved, and the carbonic acid emitted;.oxy- Chap. III. 
_ muriat of barytes in that case was no doubt formed*. aes 


Sp. 4. Oxy-muriat of Strontian. | 


Tuts salt was first formed by Messrs Davy and Clay- , 

- field. The combination only succeeds when oxy-mu- Properties, 
rlatic gas is passed through a saturated boiling solution 

of strontian in water. When the strontian is saturated, 


CP 0 Pe ee eas 


_ the solution has a dusky orange colour. It yields 
_ erystals with difficulty, in consequence of the great so- 
- lubility of the oxy-muriat, By great evaporation aad 
, cooling, fine needle-form crystals are obtained. _ Alco- 
hol dissolves them, and burns with a red flame. They 
> detonate slightly with phosphorus and charcoal, When 
~ sulphuric acid is poured into the solution of this salt 

in water, a vivid light is emitted, and a great increase 

of temperature takes place ; but no light appears when 


the acid is poured upon the dry salt f. 
Sp. 5. Onxy-muriat of Lime. 


Tis salt may be prepared by the common process. 
Its properties have not been examined by chemists ; butit 
has been substituted by Mr Tennant of Glasgow for 
oxy-muriat of potass in bleaching, and is said to answer 
_ the purpose completely. The oxy-muriat of potass had 
succeeded with the paper-makers, but the bleachers of 
linen did not find it to answer. ‘The oxy-muriat of 
lime is prepared in the usual manner, by means of 
chalk, and is used by the bleachers in a liquid form. It 
is said, however, to be now prepared for them in con- 
siderable quantities and sold in a dry state. 


# Fourcroy, ii 220. t+ West Country Contributions, DP. XII. 
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- Rapin Speer e orton 
THE oxy-muriats of magnesia, glucina, yttria, alue | 
mina, and zirconia, have not been examined. According | 

to some chemists there is no such salt as the oxy-muriat 

of ammonia, as the acid and alkali have the property of 
decomposing each other. Others affirm that they are | 

capable of combining together without decomposition 

below the freezing temperature; and Van Mons even 
describes the properties of the salt. | 


; 
4 
% 
4 
P 


Poe 
Genus VII. Puospnats. 


Tus class of salts was first distinguished by Pott. and / 
Margraff. Several of the phosphats were afterwards 
examined by Haupt *, Schlosser}, Rouellet, Proust §, 
Westrum, and Scheele ;- but for the most complete ac- 
count of them we are indebted to Fourcroy and Vau- — 
quelin. They may be distinguished by the following — 
properties : )  e 

Characters. 1. When heated along with ‘combustibles, they are _ 
¥ not decomposed, nor 1s phosphorus obtained. 

2. Before the blow-pipe they are converted into a — 
globule of glass, which in some cases is transparent, in — 
others opaque. | 

3. Soluble in nitric acid without effervescence, and 
precipitated from that solution by lime-water. , 

4. Decomposed, at least partially, by sulphuric acid ; 
and their acid, which is separated, when mixed with 
charcoal and heated to redness, yields phosphotus. 


5. After being strongly heated, they often phospho- | 


resce. 
* De Sale Mirabile Perlato, 1740, + De Sale Urina, 1760. 
$ Jour. de JVdedicine, 1776. § Four, de Phys, Evi. 143. 


It may be prepared either by saturating phsphorie 
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The phosphats at present known amount to 13 ; Chap. Tif. 
S e é . ° en aneemeed 
- some of which are found native in great abundance. 


Sp.1. Phosphat of Barytes. 


_ Tuts salt has hitherto been described only by Mr 
Vauquelin*. 


acid with barytes or carbonat of barytes, or by mixing 
a... an alkaline phosphat and nitrat or muriat of 


ytes. In either case the phosphat of barytes preci- 


pitates immediately in the form of a white powder. 


This salt is tasteless, incrystallizable by art, inso- Properties, 


juble in water, and not altered by exposure to the air. 


Its specifie gravity is 1.2864 +. 


When strongly heated, it melts into a grey-coloured 
enamel. . 


The proportion of its component parts is unknown. 
According to eeu gs it is decomposed by the fol- 


lowing salts : 


wm“ Pw YP 


. All the earthy and alkaline sulphats, Decompo- 
Sulphite of lime. Sait 
Nitrats of strontian, lime, alumina. 

Muriats of lime, glucina, zirconia. 

Carbonats of potass; soda. 


This salt has not been applied to any use. 


Sp. 2 Phosphat of Strontian. 


Tuts salt was first formed by Dr Hope; but it was 


more particularly described by Vauquelin in 1797 {. 


* Four. deP Ecole Polytechnique. 
; Hassenfratz, Ann, de Chim, xxviii. 12, 


t Four. de Min. An. vi. p. 13; 
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_ Like the former salt it may be formed by dissolving 
carbonat of strontian in phosphoric acid, or by mixing 
together nitrat of strontian and phosphat of soda, A 
white precipitate immediately falls, which is the phos- 
phat of strontian, 

This salt is tasteless, insoluble in water, and not al- 
terable by exposure to the air. It is soluble in an ex- 
cess of phosphoric acid ; a property which distinguish- 
es it from phosphat of barytes._ 

Before the blow-pipe it fuses into a white enamel, 
and at the same time emits a phosphoric light. ~ 

It is completely decomposed by sulphuric acid, but 
According to Vauquelin, it is composed okie 

41.24 acid » - 
58.76 strontian 


100.00 


According to Foureroy, the following salts have the 
property of decomposing it : 
1. Sulphites of barytes, lime. 
2. Nitrites of lime. 
3. Muriats of lime, zirconia. 
4. Phosphites of barytes, potass. 
5. Fluats of barytes potass, soda. 
6. Carbonats of barytes, lime, potass, soda. 


Sp. 3: Phosphat of Lime. 


Turs interesting salt, which constitutes the basis of 
bones, was pointed out by Scheele and Gahn in 1774: 
but for the first precise account of its properties we are 
indebted to Kckeberg *, Fourcroy, and Vauquelin. 


* Crell’s Annals, 1798, is 323» 
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As this salt constitutes the basis of bones, it is not 
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- necessary to prepare it artificially. It may be obtain- Prepara- 
ed in a state of purity by the following process: Cal- aot 


cine the bones to whiteness, reduce them to powder, 


and wash them repeatedly with water, to separate se- 
veral soluble salts which are present. After this edul- 


coration, there remains only phosphat of lime anda 


little carbonat of lime. This last salt, may be dissolved 


by means of weak acetous acid ; and the phosphat, af- 
ter being well washed, remains in a state of purity. 

Phosphat of lime, thus prepared, is always in the 
state of a white powder ; but it is found native in re- 
gular crystals. In that state itis known by the name 
of apetite. The primitive form of its crystals is, ac- 
cording to Hauy, the regular six-sided prism ; and the 
primitive form of its integrant particles is a three-sided 
prism, whose bases are equilateral triangles: But it ve- 
ry often assumes other forms. 

‘It is destitute of taste, insoluble in water, and not 
liable to be altered by exposure to the air. Jt may be 
exposed to a strong heat without undergoing any change; 
but in a very violent heat it becomes soft, and is con- 
verted into a white semitransparent enamel, or rather 
porcelain. According to the experiments of Saussure, 
a heat of 378° Wedgewood is necessary to produce this 
effect *. ¥., ‘ 

Sulphuric, nitric, muriatic, fluoric, and several vege- 
table acids, are capable of decomposing phosphat of 
lime; but the decomposition is only partial. Four- 
croy and Vauquelin have ascertained, that these acids 
gre only capable of abstracting 0.40 parts of the lime, 


. * Four, de Phys. xlv. 26. 
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while the remainder continues combined with the phos- 
phoric acid, constituting a superphosphai of lime. Hence 
the reason that phosphoric acid is capable also of de- 
composing partially the combinations of these acids. 
with lime ; it abstracts as much of the lime as is sufli- | 
cient to convert it into superphospbat. 
Phosphat of lime, according to Fourcroy and Vauque- 
lin, is composed of .... 41 acid 
59 lime 
ie 


100 ™ 
According to Fourcroy, it is siisiaai by the fol- 
lowing salts: 
1. Fluats of be te) potass, soda. 


2. Borat of barytes. 


This salt is employed for making cupels: from it al- 
so almost the whole of the phosphorus employed by 
chemists is extracted. It is employed likewise as a me- 
dicine in rickets, 


Sp. 4. Superphosphat of Lime. 


Tuts salt was discovered in 1795 by Fourcroy and 
Vauquelin. It had indeed been often formed before, 
but chemists had neglected to examine it. 

It is this salt which always remains in the aqueous so- 
lution when calcined bones are decomposed by means 
of sulphuric acid; and it may be formed artificially by 
dissolving phosphat of lime in phosphoric acid, till the 
acid refuses to take up any more, and afterwards eva- 
porating the solution till the salt crystallizes. | 

Its crystals *are usually thin brilliant plates, resem- 
bling mother-of-pearl, which easily adhere together, 
and acquire a kind of gluey consistency. 


‘ 


PHOSPHATS. 


Its taste is strongly “acid. Water dissolves it ; and 


in a greater proportion when boiling hot than when 
cold: hence a saturated solution of it in boiling water 


crystallizes on cooling. It attracts a little moisture 
when exposed to the air. 

When heated, it readily undergoes the watery Bafa P 
then swells up and dries, Ina high temperature, it 
melts into a semitransparent glass, which is. tasteless 
and insoluble, and is not altered by exposure to the 
air. 


€ 


When this salt is heated to redness Distie with char- 


coal, its excess of acid is decomposed, and converted in- 


to phosphorus, and phosphat of lime remains behmd. 
It is from this salt that phosphorus is usually obtain- 
ed: but the process of Fourcroy, which consists in de- 
composing the superphosphat of lime by means of ace- 
tite of lead, and afterwards decomposing the phosphat 
of lead by means of charcoal, must yield a much great- 
er proportion of phosphorus. 

No acid hitherto tried is capable of decomposing this 
salt except the oxalic, which abstracts its base complete- 


ly, and precipitates with it in the form of oxalat of 


lime: but it is decomposed and reduced to the state of 
phosphat of lime by all the alkaline and earthy bases. | 
It is composed, according to the analysis of Fourcroy 
and Vauquelin, of . . . 54 acid 
| ; 46 lime 


100 


Sp. §. Phosphat of Potass. 


Tuis salt was first formed by Lavoisierin 14774. It 


was afterwards examined by Vauquelin. 
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Bh It is prepared by saturating phosphoric acid with 

————_ potass, and evaporating the solution to the required 
consistency. } 

Properties. | This salt does not crystallize when evaporated suffi- 
ciently; it assumes the form of a jelly ; and if the eva- 
poration be carried farther, it becomes dry altogether. 
Its specific gravity, when dry, is 2.8516 *. _ i 

It is exceedingly soluble in water ; and when dry 
readily attracts moisture from the atmosphere, and is 
converted into a viscid liquid. When heated, it first 
undergoes the watery fusion ; then allows its water of 
crystallization to evaporate, and is reduced to dryness. 
In a high temperature it melts into a transparent glass, 
which deliquesces again when exposed to the air. 

It is completely decomposed by the sulphuric, nitric, » 
and muriatic acids; and by barytes, strontian, and lime. 
The following salts, according to Fourcroy, have the 
property of decomposing it : 

Decompo- 1. Sulphats of soda, strontian, lime, ammonia, magne- 

mr sia, glucina, alumina, zirconia. 

2. Sulphites of barytes, lime, strontian, glucina. 

3. Nitrats of barytes, soda, strontian, lime, ammonia, 

magnesia, ylucina, alumina, zirconia. | 

4. Muriats of barytes, soda, strontian, lime, ammonia, 

magnesia, glucina, alumina, zirconia. 

5. Phosphites of lime, barytes. 

6. Fluats, borats, and carbonats of barytes, lime. 

Hitherto this salt has not been applied to any use. © 


Sp. 6. Phosphat of Soda. 


History. Tris salt exists ready formed in urine, and was the 


* Hassenfratz, Ann. de Chim. xxviii. 12 
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4 first known of all the phosphats. It occupied a good 


deal of the attention of chemists; and the difficulty of 


analysing it gave occasion to various hypotheses con- 


cerning its nature. Hellot remarked it in urine; and 
described it, in 1737, as a salt different from those that 
had usually been observed. Haupt described it in 1740 
under the name of sal mirabile perlatum, or “ wonder- 
ful perlated salt.” It was called perlated from the 
grey, opaque, pearl-like colour which it assumed when 
melted by the blow-pipe. Margraff described it “in 
1745, and found it would not yield phosphorus when 
treated with charcoal, as the other salts of urine did. 
Rouelle the Younger analysed it in 1776, and conclu- 
ded from his experiments that it was a compound of 
phosphoric acid and soda*; but Mr Proust being un- 
able to obtain phosphorus from it, concluded, that it 
did not contain phosphoric acid, but another acid analo- 
gous to the boracict. To this substance, which Mr 


Proust actually obtained, Bergman gave the name of 


perlated acid, and Morveau afterwards called it owretic 


acid. But Mr Klaproth soon afterwards analysed it, and 


proved that it consisted of soda supersaturated with 
phosphoric acidt. Scheele soon after made the same 
discovery §. The acid of Mr Proust, then, is merely 


- phosphat of soda combined with phosphoric acid, or su- 


perpbosphat of soda. 

Dr Pearson afterwards fatroduced) it with great ad- 
vantage into medicine as a purgative. He gives the 
following process for preparing it: 

Dissolve in a long-necked matrass 1400 grains of cry- 


* Four. de Med. 1776, Juillet. t Four. de Phys. 1781, i. 145. 
$ Crell’s Annals, 1785, 1. 238. § Ibid. ii. 387. 
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woe . stallized carbonat of soda in 2100 graifs of water dt the 

t= temperature of 150°. Add gradually 500 grains of 

phosphoric acid of the specific gravity 1.85. Boil the 

om liquor for some minutes ; and while it is boiling hot, 

filtrate it, and pour it into a shallow vessel. Let it re-. 

main in a cool place, and crystals will continue to form: 

for several days. From the above quantities of mate- 

rials he has obtained from 1450 to 1550 grains of | os 

stals. . 

Apothecaries usually prepare it from che superphos= 

phat of lime, obtained from bones by means of sulphu- 

ric acid. An excess of carbonat of soda is added to se= 

parate the lime. . The liquid is then filtered and evapo-~ 

rated slowly till it crystallizes. 

ni Properties. Its crystals are rhomboidal prisms, of which the a« 

cute angles are 60°, and the obtuse angles 120°, termi- 

nated by a three-sided pyramid. Its specific gravity is 
I.333" 

Its taste is almost the same with that of common 
salt. 

It is soluble at the temperature of 60° in about four 
‘parts of water, and in two parts of boiling water. This 
solution crystallizes on cooling; but, in order to ob- 
tain the salt properly erystallized, the slateg should 
contain a slight excess of alkali. . 

When exposed to the air, this salt very soon efflo- 
resces on the surface. When heated, it undergoes the B 
watery fusion, At a red heat it melts into a white_ 
enamel.. Before the blow-pipe it melts into a transpa= . 
rent globule, which becomes op2que on cooling, and its 


- “ ¢ * 
surface acquires a polyhecral figure. 


* Hassenfratz, dan. de Chim. XXviit. 12s 
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It is not altered by combustibles nor metals. With 
“metallic oxides it enters into fusion, and forms a co- 
a loured globule of glass. " 
_ Sulphuric, nitric, and muriatic acids, decompose it 
partially, and convert it into superphosphat of soda. In 
"this state it is more soluble in water, and not so easily 
; erystallized; but may be obtainedby proper evaporation 
in the state of thin scales, not unlike boracic acid. It 
was this superphosphat which Proust obtained, and 
_ which he considered as a peculiar acid. 
_ The greater number of earths may be fused along 
_with this salt, and converted into glass. 

It is decomposed, according to Fourcroy, by the fol- 
lowing salts : 


i 
: 1. Sulphats of lime, strontian, magnesia, alumina, am- 


monia, glucina, zirconia. 
2. Sulphites of barytes, lime, potass, strontian, aes 
cina. 
_ 3. Nitrats of barytes, lime, ammonia, magnesia, gluci- 
na, alumina, zirconia. 
4. Muriats of barytes, strontian, lime, ammonia, mags 
nesia, glucina, alumina, zirconia. 
5. Phosphites of lime, barytes, potass. 
. 6. Fluats, borats, and carbonats of lime, barytes, potads:* 
? This salt has been applied to various uses. It has 
been introduced into medicine as a purgative, and on 
' account of its pleasant taste has of late been much used. 


2 It is usually taken in broth, which it is employed to 


a 


season instead of common salt. It may be subsituted 
for borax to promote the soldering of metals. Minera. 


 logists employ it very much as a flux when they exa- 
4 mine the action of heat on minerals by means of the 
; blow-pipe. 
- Vox. II. Z 
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Sp. 7. Phosphat of Ammonia. 


Tuts salt also exists in urine, and seems to have 


been first accurately distinguished by Rouelle. It was 


afterwards examined by Lavoisier in 1774), and still 


more lately by Vauquelin *. 


It is usually prepared by saturating with ammonia 
the superphosphat of lime obtained from. bones, and — 
evaporating the solution to such a consistency that when 
allowed to cool the phosphat of ammonia is obtained in 4 


cry stals. 


It crystallizes in four-sided prisms, pers by i 
equal-sided pyramids. Its taste is cooling, salt, and 


ammoniacal. Its specific gravity is 1.8051 ft. 
It is soluble in four parts of water at the tempera- 
ture of 60°, and in rather a smaller proportion of boil- 


ing water. It is by spontaneous evaporation that it 1s 


obtained in the state of regular crystals. 

It is not altered by exposure to the air. When heat- 
ed, it undergoes the watery fusion: it then dries; but 
if the heat be continued, it swells up, loses its alkaline 
base, and the acid melts into a transparent glass. It 
is the only one of the earthy and alkaline phosphats 
which can be decomposed by heat: hence the reason 
that it yields phosphorus when distilled along with char- 
coal. 

It is decomposed by the sulphuric, nitric, and muria- 
tic acids, and by the fixed alkalies and alkaline earths. 
Tt is capable of combining with an additional dose of 
acid, and of passing into the state of a superphosphat. | 


* Sour. Fs Mg Ecole Polytechnique. 
+ Hassenfratz, Ann. de Chim. XXviil. 1%. 
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, "Recordin; to Fourcroy, it is decomposed by the fol- Chap. 111. 
) Plowing dic " , : 

Bt. Sulphats of strontian, lime, magnesia, aiecion, alu- Decsaspnay 
mina, zirconia. _ 

2. Sulphites of barytes, lime, potass, soda, strontian; 

: magnesia, ‘elucina. | ee 

3. Nitrats of barytes, strontian, lime, magnesia, gluci- 

; na, alumina, zirconia. 
4. Muriats of barytes, strontian, lime, magnesia, gluci- 
na, alumina, zirconia. 

t . Phosphats of lime, barytes, strontian, magnesia, pot- 
y ass; soda. 

6. Fluats and borats of lime, barytes, strontian, magne- 
| sia, potass, soda. 

47. Carbonats of barytes, strontian, lime, potass; soda. 

_ This salt is much employed as a flux in experiments 
with the blow-pipe. It enters also as an ingredient in 
those coloured glasses called pastes; which are made in 


‘imitation of precious stones. 


tr 


Sp. 8. Phosphat of Soda-and-ammonia. 
_ Txoven this salt, known to chemists by the names 
‘of microcosmic salt; and fusible salt of urine, was extract- 
ed from tirine; and examined much soooner than any of 
the other phosphats, it was long before philosophers 
were able to form precise notions concerning its nature, 
or even to obtain it ina state of purity. This indeed 
tould not be expected till the phosphats of soda and of 
ammonia had been accurately examined, and their com- 
pion ascertained. Fourcroy was the first who gave 

a precise account of the proportion of its component 


. *, According to him, it is composed of 


* Ann. de Chim. Vii. 183. 
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32 acid 
24 soda 

19 ammonia Lak 7 

25 water 


100 ‘3 

The properties of this salt are nearly those of the 
two last species joined together., It answers better tha 1 
the first of them as a flux ; because the heat soon drives 
off the ammonia, and leaves an excess of acid, Its spe- 
cific gravity is 1.509*. When exposed to the air, this 
salt effloresces, and gradually loses its ammonia; a fact 
first observed by the Duke de Chaulnes. 


Sp. gq Phosphat of Magnesia Bt 


Tus salt was first formed by Bergman in 177 ‘4 
It has been lately examined with much precision by) 
the celebrated and indefatigable Vauquelin +. 

It is usually prepared by dissolving carbonat of mags | 
nesia in phosphoric acid, and evaporating the solution 
gradually till the salt crystallizes ; but it may be ob- 
tained in large regular crystals by a much easier pro. 
cess first pointed out by Fourcroy. Mix together equ 1 
parts of the aqueous solutions of phosphat of soda and 
sulphat of magnesia. No apparent change takes place 
at first; but in a few hours large transparent crystals 
of phosphat of magnesia make their appearance in the 

solution. ie 

Its crystals are six-sided prisms, the sides a whict 
are unequal. Jt has very little taste ; however, it leaved $ 

«thes a 


* Hassenfratz, 4nn.de Chim. xxviii. 12 + Opuse. in 390. 
{ Four. del’ Ecole Polytechnique, ‘ } i s 
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‘2 cooling and sweetish impression upon the tongue. Its Chap. IL 
4 pecific gravity is 1. 5489*. hi, 
It requires about 15 parts of cold water to dissolve 

_Itis more soluble in boiling water, but it crystal- 
| ae In part as the solution cools. When exposed to 
“the air, it loses its water of sina ig and falls 
“a down i in powder. 
When heated moderately, it 1s also reduced toa dry 
powder. Ina high temperature, it melts into a trans- 
parent class. 
_ According to Fourcroy, it is decomposed Py the fol- 
Ke lowing salts : 
q 1. Sulphats of glucina, zirconia. Decomposi~ 
2. Sulphites of barytes, lime, potass, soda, glucina. shige 
3. Nitrats of barytes, strontian, lime. 


DS EA 


4. Muriats of barytes, strontian, glucina, zirconia. 


= 
~ 


5. Phosphites of lime, barytes, strontian, potass, soda. 

6. Fluats of lime, barytes, strontian, potass, soda, am- 
monia. ~ 

_, Borats of lime, barytes, strontian, potass, soda, 


2 seed at es 


8. Carbonats of strontian, lime, potass, soda. 


eo a oe 
= a 


This salt has not been applied to any use. 


Sp. 10. Phosphat of Ammonta-and-macnesia. 


_ Tuts salt was first discovered by Fourcroy, who 
- found it in a calcalous concretion formed in the co- 
“Jon of a horse. Since this discovery Fourcroy and 
- Vauquelin have observed it also in human urine. 


It might be prepared by mixing together solutions of 
the phosphats of ammonia and of magnesia in water; 
_ the triple salt immediately precipitates in the state of 


® Flassenfratz, Ann. de Chim. xxvili. 12, 
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a white powder. When urine is allowed to remain a 
considerable time in close vessels, it often deposites this 
salt in regular crystals on the sides and bottom of the 
vessel. | . 
These crystals are small four-sided prisms, termina- 
ted by irregular four-sided pyramids. This salt is 
tasteless, scarcely soluble in water, and not liable to be 
altered by exposure to the air. oe 
When heated, it falls to powder, gives out its ammo- ; 
nia, and in a high temperature melts into a transparent 
globule. When distilled along with charcoal, phos 
rus is obtained. 4 
Fourcroy has ascertained that the phosphat of amy { 
monia-and-magnesia, obtained from the calculous Cony a 
cretions of the horse, is composed of 1 
33 phosphat of ammonia 
33 phosphat of magnesia 


33 water 
—— ef 
99 


| Sp.11.. Phosphat of Glucina, 


Tuts salt has been only examined by Vauquelin, He 
obtained it by pouring phosphat of soda into the solu- 
tion of glucina in iio nie nittie, or milriatic ao 


a white powder. 1b 

It does not crystallize. It is tasteless, insoluble in’ 
water, unless it contains an excess of acid, and not git ey 
able to be altered by exposure to the air. When heat- 
ed strongly, it melts into a transparent glass. a 

According to Fourcroy, it is decomposed by the fol ; 
lowing salts: 


{ 


PHOSPHAT'S. 


a Sulphats of alumina, zirconia. 

2. Sulphites of barytes, lime, potass, soda, strontian, 
4 ammonia, magnesia. 

- E Nitrats of alumina, zirconia. 

4. Muriats of alumina, zirconia. 
Phosphites, fluats, and borats of lime, barytes, stron- 
4 tian, magnesia, potass, soda, ammonia. 


ammonia, 


Sp.12. Phosphat of Yttria. 


Tuts salt has only been formed by Vauquelin. When 
the solution of phosphat of soda is mixed with the sul- 
phat, nitrat, or muriat of yttria, phosphat of yttria pre- 


. 


_ cipitates in gelatinous flakes*. 


Sp. 13. Phosphat of Alumina. 


Tuts salt has only been examined by Fourcroy. It 
may be formed by saturating phosphoric acid with a- 


Dissolved in phosphoric acid, it yields a gritty pow- 


_ lumina. It isa tasteless powder, insoluble in water. 
der, and a gummy solution, which by heat is converted 


lito a transparent glass. 


: : Sp. 14. . Phosphat of Gircanies 
-Unknownf. 
‘ 


h _  Ann.de Chim. Xxxvi. 158 

+ Phosphoric acid and silica, when mixed together and exposed to a 
_ strong heat, melt into a beautiful transparent glass, which is not decom- 
_ posed either by the action of acids or of alkalies. Fourcroy has given 
this compound the name of phosphat of silica; but it is essentially diffe- 
rent from salts, and ought therefore rather to be ranked among some¢ 
other class of bodies, 


Z 4 


" 6. Carbonats of barytes, strontian, lime, potass, soda, 
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Genus VIII. PHosruiTes. tial (i 4 


THESE salts have been lately manana for the first 
time, and their properties described, by Fourcroy and — 


lowing properties : 
1. When heated, they emit a phosphorescent famed q 
2. When distilled in a strong heat, they give: out a a 
little phosphorus, and are converted into phosphats. . 
3- Detonate when heated with nitrat or oxy-muriat — 
of potass, and are converted into phosphats. ~ a 
4. Converted into phosphats by nitric and Oxy-MUr q 
riatic acid. 
5+ Fusible in a violent heat into glass. 


The phosphites at present known amount to seven. 


Sp. 1. Phosphite of Lime. 


Tuis salt may be formed by dissolving lime in phos~ 4 
phorous acid ; when the saturation is complete, the salt 4 
precipitates in the state of a white powder. i 

It is tasteless and insoluble in water; but it dissolves — 
in an excess of acid, and forms a superphosphite. This 
last salt may be obtained in prismatic crystals by eva- : 
porating the solution. 4 

This salt is not altered by exposure to the air.. When f 
heated, it phosphoresces and emits a little phosphorus, . 
In a violent heat, it melts into a transparent globule. ee : 

It is composed of 34 acid ea 
su lime ; 
15 water re 


1OO 
EEE 


* Faur, de V Ecole Polytechnique, \. 1y. 655 “ @) 
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Sp. 2. Phosphite of Barytes. 


Tuts salt may be formed by pouring phosphorous 
acid into barytic water, or this last water into a solu- 
tion of phosphite of soda. In either case phosphite of 
barytes precipitates in the form of a white powder. 
It is tasteless, and but very sparingly soluble in wa- Propettics. 
ter, unless there be an excess of acid. It is not altered 
by exposure to the air. Before the blow-pipe it melts, 
and is surrounded with a light so brilliant that the eye 
can scarcely bear it. “The globule which it forms be~. 
comes opaque as it cools. 


It is composed of 41.7 acid Composi- 
51.3 barytes © it aes 
4.0 water 
i 100.9 


, Sp. 3- Phosphite of Strontran. 


Unknown. 
Sp. 4. Phosphite of Magnesia. 


Tis salt is best formed by mixing together aqueous 
solutions of phosphite of potass or soda and sulphat of 
magnesia; the phosphite of magnesia gradually preci- 
_ pitates in beautiful white flakes. 

It has no sensible taste. It is soluble in 400 parts of Properties, 
i? at the temperature of 60°, and scarcely more 
soluble in boiling water. When its. solution is evapo- 
rated slowly, a transparent pellicle forms on its surface, 
_ flakes are deposited, and towards the end of the pro- 
cess small tetrahedral crystals are precipitated. 
‘When exposed to the air, it effloresces. When 
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Division II. 
=~ becomes opaque on cooling. 
It is composed of... 44 acid 
20 magnesia 
36 water 


190 


Sp. 5. Phosphite of Potass. 3 


Turs salt is formed by dissolving carbonat of potass 
in phosphorous acid, and evaporating the solution slowly 
till it deposites crystals of phosphite of potass. 

Properties. It crystallizes in four-sided rectangular prisms, ter- 
minated by dihedral summits. Its taste is sharp and 
saline. It is soluble in three parts of cold water, and 
still more soluble in boiling water. It is not altered by 
exposure to the air. When heated, it decrepitates and 
then melts into a transparent globule, which becomes 
opaque on cooling. It does not phosphoresce so evi- 
dently as the other phosphites, perhaps because it con- 

tains an excess of potass, which saturates the phos- 
phoric acid as it forms. 

It is composed of 39.5 acid 

| 49.5 potass os 
11.0 water 


100.0 


Sp. 6. Phosphite of Soda, 


Turs salt may be prepared exactly in the same way 
as phosphite of potass. 

Its crystals are irregular four-sided prisms or eine 
ted rhomboids. Sometimes it assumes the form of 


Properties 
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- square plates, or of plumose crystals. Its taste is cool- Chap. 1 
ing and agreeable. It is soluble in two parts of cold 
; water, and scarcely more soluble in boiling water. 
When exposed to the air it effloresces. Before the 
blow-pipe it-emits a beautiful yellow flame, and melts 
jntoa globule, which becomes opaque on cooling. 
dei is composed of . . 16. .3, acid 
23.7 soda 
60.0 water 


X 60.9 
It is decomposed by the following salts : 
x. Sulphats of lime, barytes, strontian, magnesia, 


2.’ Nitrats and muriats of lime, barytes, strontian, mag- 
nesia, 


Sp..7. Phosphite of Ammonia, 


Tus salt may be prepared by the same processes 
as the two last described phosphites. 

It crystallizes sometimes in long transparent needles, 
and sometimes in four-sided prisms terminated by four- 
sided pyramids. 

_ It has a very sharp saline taste. It is soluble in two Properties, 
parts of water at the temperature of 60°, and still more 
soluble in boiling water. When exposed to the air, it 
attracts moisture and becomes slightly deliquescent.. 

When distilled in a retort, the ammonia is disengaged 
partly liquid and partly in the state of gas, holding 
phosphorus in solution, which becomes luminous when 
mixed with oxygen gas. Before the blow-pipe on char- 
coal, it boils and loses its water of crystallization ; it 

' becomes surrounded with a phosphorescent light, and 


bubbles of phosphorated hydrogen gas are emitted, which 
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Biss i. burn in the air with a lively flame, and form a fine co- 
Uivision IT, 


tax-yee/ ronet of phosphoric acid vapour. ‘This gas is emitted 
also when the salt is heated in a small glass bulb, the 
tube belonging to which is plunged under mercury. 
This salt is composed of 26 acid 
| 51 ammonia 
2 3 water . 


fen 


£Oo 


Sp. 8. Phosphite of Ammonia-and-Magnesia. 


Tuts salt may be formed by mixing together the 
aqueous solutions of its two component parts. 

It is sparingly soluble in water, and may be obtained 
in crystals; but its properties have not been examined 
with precision. 


Sp.9. and 10. Phosphites of Glucina and Titria. 


Unknown. 


Sp. 11. Phosphite of Alumina. 


‘Tis salt may be prepared by saturating phosphorous 
acid with alumina, and then evaporating the solution 
to a proper consistence. 

It does not crystallize, but forms a glutinous mass, 
which dries gradually, and does not afterwards attract 
moisture from the air. Its taste is astringent. It is very 
soluble in water. When heated, it frothes and gives 
out phosphorus, but it oe not readily melt into a 
rt of glas. : 


Sp. 12. Phosphite of Zirconia. 


Unknown, 


‘ 
i 
Me 
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Genus IX. FLvuatTs. 


THEse salts were first made known to the world by 


Scheele in 1771*, and succeeding chemists have done 


little more than repeat and confirm his experiments. 

Fluats may be distinguished by the following proper- 
ties : 

1, When sulphuric acid is poured upon them, they 
emit acrid vapours of fluoric acid, which have the pro- 
perty of corroding glass. 

2, When heated, several of them phosphoresce. 

3. Not decomposed by heat, nor altered by combus- 
tibies. ade 

_ 4. Combine readily with silica by means of heat. 


Sp. 1. Fluat of Lime. 


Tuis salt exists abundantly native. It is from it in- 
deed that fluoric acid is always extracted. 

It is found frequently crystallized. The primitive 
form of its crystals, according to Hauy, is the octahe- 
dron, but it occurs more frequently in cubes; some- 
times the angles, and sometimes the edges of these cubes, 
are truncated. ‘The form of its integrant particles is 
the regular tetrahedron. | 

This salt has no taste. Its specific gravity is 3.15. 
It is insoluble in water, and not altered by exposure to 
the air. 4 

When heated, it decrepitates’ and phosphoresces 
strongly in the dark. It emits this light even under 
water, or in the vacuum of an air pump. When kept 
hot for some time, it ceases to shine, and the phospho- 


—— 


® Scheele, i. 26. 
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rescent property cannot be again restored to it by any 
process known, except by decomposing it altogether by 
means of sulphuric acid, and forming it anew. Scheele 
ascertained that new formed fluat of lime is equally 
phosphorescent with native. The cause of this curious 
property is,not, well understood. After being heated, 
the salt, though it refuses to phosphoresce any more, 
has not lost any perceptible weight, nor is it altered in 
any of its other qualities. When strongly heated, fluat 
of lime melts into a transparent glass. According to 
Saussure, this takes place at the temperature of 51° 
Wedgewood “? 

It is decomposed by the following salts : 
1. Carbonats of potass, soda. 
2. The greater number of the phosphats. 


Sp. 2 Fluat of Barytes. ; 


Tats salt, as Bergman informs us, ‘may be formed 
by pouring fluoric acid into nitrat or muriat of barytes. 
Fluat of barytes precipitates in the form of a white 
powder, which requires a considerable proportion of 


water to dissolve it. 


Sp. 3. Fluat of Strontian. 


Tuts salt was formed by Dr Hope; but its propers a 


ties have not been examined. 
Sp. 4. Fluat of Magnesia. . , 


Tuts salt may be formed by dissolving carbonat of 
magnesia in fluoric acid. The salt precipitates in a 


great measure as the saturation approaches. 


*® Four. de Phys. xlve 16s 
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It is not soluble in water except there be an excess Chap. 111. 
of acid. In that case, by spontaneous evaporation, it | 
forms hexagonal prisms, terminated by alow pyramid 
composed of three rhomboidal sides. 

These crystals are hardly soluble in water. Alcohol 
dissolves a small portion of them, Heat does not de- 
compose them ; nor are they decomposed by any acid *. 


Sp. 5. Fluat of Potass. 


Tuts salt may be prepared by saturating fluoric acid 
with potass. It does not crystallize, but forms a gela- 
tinous mass almost without taste, which attracts mois« 
ture from the air. 

. It dissolves readily in water. When exposed to the 
! fire it melts without any ebullition+. 
| 


Sp. 6. Fluat of Potats-and-Silica. 


. Wan ‘ P ‘ tion, 
in glass vessels, it is always combined with a portion 


Wun fluoric acid is obtained by the common process Preparas 
_ of silica. If into this impure acid a quantity of potass, 
or the carbonat, sulphat, nitrat, or muriat of that al. 

kali, be dropt, a gelatinous precipitate immediately ap 

pears, which, when dried, becomes white like chalk, 

and separates into small loose grains like the sand of an 
hour-glass. This powder is a combination of fluoric 

acid, silica, and potass. Its nature was first ascertained 
| by Scheele. 

It has an acid taste, and is soluble in about 150 parts Properties, 

of boiling water; but is again partly deposited as the 
solution cools. When strongly heated, it melts into a 


transparent glass, and loses its acid }. 


*® Bergman, i. 384. t Scheele on Fluor. i. 26, 
} Scheele, Crell’s Annals, i. 214. Engl. Transl. 
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Mr Scheele has shewn, that a similar triple salt may 
be formed by using soda, or vibe salts containing soda, 
instead of potass. | 

Lime also is capable of combining with these triple 


salts, and forming with them quadruple salts composed 
of fluoric acid, silica, fixed alkali, and lime * 


Sp. 4. Fluat of Soda. 


Tuts salt may be formed by saturating fluoric acid 
with soda. When the solution is evaporated till a pel- 


licle forms on its surface, it yields on cooling small cu- — 


bic crystals of fluat of soda. These crystals have a bit- 
ter and astringent taste ; they do not deliquesce in the 
air, and are but sparingly soluble in water. Before 
the blow-pipe they decrepitate, and melt into a trans« 
parent globule +. , 


Sp. 8. Fluat of Ammonia. 


Tuts salt may- be prepared by saturating fluoric acid 


with ammonia. The solution yields by evaporation — 


small crystals of fluat of ammonia. When heated, it 
sublimes in the state of superfluat. 

It is decomposed by the following salts : 
x. Nitrat and muriat of lime, and sulphat of magnesia. 
2. Nitrats of mercury, silver, leadt. 


Sp. Q., Fluat of Ammonia-and-magnesia. 


Turs salt has been formed by Fourcroy, but its pro- 
perties have not been examined. 


\ 


* Scheele, Crell’s Annals, i. 249. Engl. Transl. 
+ Fourcroy, iii. 306, t Beer 1.28. 
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Sp..10. and 11. Fluats of Glucina and Yetria. Chap. ut 


Unknown, © 


| Sp. 12. Fluat of Alumina. 

_ » Tuts salt does not crystallize; but assumes, when e- 
_ Vaporated, the consistence of a jelly. Its taste is astrin- 
gent, and it contains always an excess of acid. This | 
salt has been lately discovered native, combined with 
soda. 


Sp. 13. Eluat of Zirconia 
Unknown, 
_ Sp. 14. Fluat of Silica. 
Fruoric actp, when obtained by the usual process 
in glass vessels, contains always a portion of silica, and 
_ forms therefore in reality a super-fluat of that earth. If 
this solution be allowed to remain for a considerable 
time in a vessel not completely shut, it deposites small 
brilliant, transparent, rhomboidal ctystals. These Four. 
croy has ascertained to be fluat of silica. ©The acid 
may be separated by means of heat; and by concentra- 
ted acids. This salt is soluble in alkalies, and forms 
with them triple salts *. 


Genus X. Borars. 


TuoveH some of these salts have been long known, 
_ and one of them has been in general use for'many years, 
their nature is still but imperfectly understood, because 
they have been but superficially examined, » F ourcroy 
? 
| » 
* Fourcroy, iii. 311 
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is the only chemist, if we except Bergmian, who has at< 
tempted a description of them. They may be distin- 
guished by the following properties : 
1. Before the blow-pipe they melt into a glass. 
2. When their concentrated solutions are boiled with 
cess acid, and allowed to cool, brilliant scales of 
boracic acid are deposited.» 
3- They are not altered: by ott lutotilile iad 2 
4. With most metallic oxides they enter into fusion, — 
and form Biepnles of coloured glass. 4 


Sp. 1 Borat of Lime. | 


Te salt may be rate: by mixing together lime- 
water .and the aqueous solution of boracic acid, or by 
boiling together lime and pure borax in water. In el- 
ther case, the borat of lime precipitates in the state of 
a white. powder, tasteless, and wna soluble in 
water™. , 


Sp. 2. Borat of Barytes. fy 


_ Aw ittsoluble white powder, which has scarcely been . ‘ 
dieanalsiack formed by the same process \ as borat of | 
lime. 


Sp. 3. Borat of Strontian. y 


Tuis salt has only been fir by Dr Hope. Itis — 
a white powder, soluble in about 130 parts of boiling ’ 
water. The solution turns the syrup of violets greeny: | 
It is therefore in the state of a sub-borat. 


* Bergman, iii. 363. + Hope, Edin. Trans. iv. U7, 
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7 Sp. 4. Borat of Magnesia. 
q 


; 
r 


_ Bereman formed this salt by dissolving magnesia in 
boracic acid. The solution proceeded slowly; and on 
j évaporation, the salt was precipitated in small irregular 
_ crystals. Itis soluble in acetous and formicacids. Al- 
- cohol decomposes it. I]t melts easily in the fire without 
: being decomposed *. 

: Sp. 5. Borat of Lime-and-magnesia. 


Tuts salt, which is found native in the mountain of 
Kalkberg near Luneburg in Germany, was first analy- 
_ sed by Westrum in 1788. . 
__ Itisin the form of transparent or opaque white cry= 
_ stals, consisting of cubes, having their edges and four of 
their angles truncated. It is so hard as to scratch glass, 
and to strike fire with steel, Its specific gravity is 
: 2.566. When heated, it becomes eleeteic ; and what is 
singular, the truncated angles are always positively e- 
_lectric, while the opposite entire ones are negative }. 
These crystals are insoluble in water, and not altered 
_ by exposure to the air. When heated, they decrepitate: 
in a red heat they lose their lustre, but do not sensibly 
diminish in weight. Ina white heat they lose 0.005 
of their weight. When exposed to the action of a very 
violent heat, they melt into a yellow-coloured glass. 
According to Westrum, they are composed of 
73.5 acid 
*. 14.6 magnesia 
11.9 lime 


1 =" 100.0 
’ 6 


* Bergman, i. 386, t Hauy, dun, de Chim. ix. 59, 
Aa2 
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Tuts salt, which was first formed by Baron, is very 
little known. It may be prepared by calcining a mix- 
ture of boracic acid and nitre.. The heat drives off the 
nitric acid, and leaves a white saline mass, which, when 
dissolved in water, yields crystals of borat of potass. It 
is capable of combining with an excess of base, and 
forming a sub-borat of potass. tee 


Sp. 7. Borat of Soda. 


Tuts salt, which may be formed by saturating bo- 
rax with boracic acid, has never been examined. Berg- 
man informs us, that about half its weight, of boracic 
acid is necessary to saturate borax*. Its specific gra- 
vity is 1.351 +. 


&. 8. Sub- borat of Soda ar Borax. 


History. Tis salt, the rail one of the borats which has Leos ) 
accurately examined, is supposed to have been known 
to the ancients, and to be the substance denominated 
chrysocolla by Pliny. At any rate, it 1s mentioned by 
Geber as early as the ninth century under the name of | 
borax. Its composition was first pointed out by Geof- 
froy in 1732, and Baron in 1748. Bergman was the 
first who demonstrated that it has anexcess of base, and 
is therefore in the state of a sub-borat. : 

This salt is brought from the East Indies in an im- : 
pure state under the name of tinka/, enveloped in a kind” 


* Bergman, iii. 325. According to Withering, twice its weight is — 
necessary.— Bergman’s Sciagraphia, p. 26. Engl. Trans. 
# Hassenfratz, Ann. de Chine. xxviii. 12¢ 
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E of fatty matter, which Vauquelin has ascertained to be Chap. IT. 
3 j J x f eer an eal 
a soap with soda for its base. When purified in Eu- 
rope, it takes the name of borax. The purification is 


a 


performed by the Dutch ; but the process which they 
follow is not known. Valmont Bomare informs us 
that they extract 80 parts of pure borax from 100 parts 
‘of tinkal. \ The operations aré conducted in leaden ves- 

sels, and consist chiefly in repeated solutions, filtrations, 

and crystallizations. Valmont Bomare suspects that 
they employ lime-water ; and Fourcroy has shewn that 
this might be useful in decomposing the soap in which 
crude borax is enveloped*. 


Borax, thus purified, may be obtained crystallized in Properties. 


hexangular prisms, of which two sides are much broad- 
er than the remainder, terminated by triangular pyra- 
mids. It is of a white colour. - Its specific gravity is 

41.440+. It converts vegetable blues to green. Its 
taste is styptic and alkaline. 

It is soluble in 12 times its weight of water of the 
temperature of 60°, and 6 times its weight of boiling 
water. 2 

When exposed to the air, it effloresces slowly and 
slightly. 

When heated, it swells, loses about four-tenths of its 
weight, becomes ropy, and then assumes the form of a 
light, porous, and very friable mass, known by the 
name of calcined borax ; ina strong heat’it melts into 

_a transparent glass still soluble in water. 

When two picces of borax are struck together in the 

dark, a flash of light 1s emitted}. 


° * Fourcroy, iil. 330. + Kirwan, 
¢ Accum, Nicholson’s Jour. ii. 28, 
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PB 39 acid 

OSle . 
vis 17 soda { 
44 water 
100 * rs 


It is decomposed by the following salts, according to 
Fourcroy : dl 4 
Dezemposi- E. Sulphats of lime, ammonia, magnesia, glucina, alu- 

“ mina, Zirconia. 
2. Sulphites of ammonia, magnesia. ~ | . 
3- Nitrats of barytes, strontian, lime, ammonia, mag+ _ 

nesia, glucina, alumina, zirconia. 

4. Muriats of barytes, strontian, lime, ammonia, mag- 
~  nesia, glucina, alumina, zirconia, 
5- Super-phosphat of lime. 
6. Phosphats of ammonia, magnesia, glucina, alumina, | 
zirconia. ba . 
7. Fluats'of barytes, strontian, magnesia, ammonia, glu- 
cina, alumina, zirconia. : ; 


Uses. Borax is sometimes used in medicine as an astrine 
gent. Itis used as a flux for metals, and enters into 
the composition of some of the coloured glass pastes — 
made in imitation of gems; but its great use is to fa 
cilitate the soldering of the more precious metals. It - 
is employed also as a flux by mineralogists in essaying — 
the properties of minerals by the blow-pipe. 

Sp. 9. Borat of Ammonia, 


er 
sa We 


Tus sale may be formed hy saturating boracic acid 
with ammonia. It has scarcely been examined. Fours J 


* Bergman’s Notes on Scheffer, 


BORATS. E 


croy affirms, that when its solution is evaporated, the 
ammonia is volatilized, and the acid crystallizes *. 


Sp.10.and11. Borats of Glucina and Yttria. 


Unknown. 


Sp.12. Borat of Alumina. 


Tus salt may be formed by mixing together the so- 
lutions of borat of soda and sulphat of alumina. It is 
said to be scarcely soluble in water, and not to crystal~ 
lize. 


Sp.13. Borat of Zirconia. 


Unknown. 

WHEN boracic acid and silica are exposed to a strong 
heat, they melt together into a transparent glass. This 
compound has received the name of borat of silica from 
Fourcroy. 


Genus XI. Carponats. 


THovucu several of the carbonats were in the hands 
of chemists, and employed by them in the greater num- 
ber of their experiments, their nature and composi- 
tion was entirely unknown till Dr Black discovered it 
in 1456. Since that time they have been examined 
with great attention by almost every chemist of emi- 
nence ; so that at present no family of salts is more ac- 
curately understood. ‘The first treatise on the subject 
was published by Bergman in 1774. 


* Fourcroy, iii. 336. f Opusc. 1. %, 
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They may be distinguished by the following proper 
ties ; | 
1. When sulphuric acid is poured upon them, they 
effervesce violently, emitting carbonic acid gas. | 
2. When heated strongly, the carbonic acid 1s driven 
off, and the base remains ina state of purity. Some 
carbonats require a very violent heat to be thus decom- 


posed, but the operation is facilitated by mixing them 


with charcoal, which decomposes the carbonic acid al- 
together. 

3. The alkaline carbonats tinge vegetable blues green, 
and have an alkaline taste. ) 

4. The alkaline carbonats are soluble in water ; the 
carbonats with bases of the alkaline earths are insolu- 
ble, but dissolve when an excess of acid is added. | 

Many of these salts exist native; but they may be 
all formed artificially by dissolving or diffusing the base 
in water, and making carbonic acid gas pass into the li- 
quid till it be saturated. . 


Sp. I. Carbonat of Barytes. 


Tis salt seems to have been first examined by Berg~ 
man. Withering first found it native in 1783. Hence 
it has received the name of Witherite.. Since that time 
it has been examined by Kirwan, Klaproth, Hope, Pel- 


letier, Fourcroy, and Vauquelin, and its properties de- | 


scribed with great precision. ' 


It may be prepared artificially by exposing barytic _ 


water to the open air, or by passing carbonic acid gas 
into it. In either case the carbonat precipitates in the 
state of a white powder. 

It is found native crystallized. Its crystals have 
been observed to assume four different forms; double 


a 
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six-sided and double four-sided pyramids, six-sided co- Chap. TIL 
Jumns terminated by a pyramid with the same number 

of faces, and small radiated crystals half an inch m 

length, and very thin, appearing to be hexagonal prisms, 

rounded towards the point. It has no sensible taste ; 

yet it is poisonous. Its specific gravity, when native, 

is 4.331; when prepared artificially, it scarcely exceeds 

3-763. 

Cold water dissolves ,,%,, patt, and boiling water 
=s'5q part of this salt. Water saturated with carbonit 
acid dissolves ., part *. 

It is not altered by exposure to the air. 

It is decomposed by the application of a very violent 
heat +, either in a black lead crucible, or when formed 
_ into a paste with charcoal powder. 

According to Dr Withering, native carbonat of ba- 


rytes is composed of 20 acid | caer 
“ 10n. 
80 barytes 
100 


According to Pelletier, of 22 acid 
62 barytes 
16 water 


106 


Bergman informs us that the artificial carbonat is com- 
posed of .. . .... Js prarnl 

65 barytes 

28 water 


ese 


toot 


* Fourcroy, Ann. de Chim iv. 64. + Dr Hope. { Opusc. i. 22, 
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According to Kirwan, the natural or the artificial ig~ 
nited is composed of 22 acid 


78 barytes 


loo * 


According to Fourcroy, it is decomposed by the fol- 
lowing salts : 

1. Sulphats of ammonia, magnesia, glucina, alumina, 
zirconia. 

2. Sulphites of lime, ammonia, magnesia, glucina, alu- 
mina, zirconia. 

3- Nitrats of strontian, lime. 

4. Murtat of alumina, 

5+ ouper-phosphat of lime. 7 

6. Phosphats of strontian, potass, soda, ammonia, glu. 
cina, alumina, 

This salt is too scarce at present to be employed for 
any useful purpose, otherwise it might serve for the 
preparation of barytes, and might be introduced into 
manufactures with much advantage. 


Sp. 2. Carbonat of Strontian. 


TuIs salt was first pointed out as distinct from the 


last species by Crawford in 14790 ; but we are indebted 


for the first accurate account of it to Dr Hope. His 


experiments were afterwards confirmed by Klaproth, 
Pelletier, Fourcroy, and Vauquelin. 

It has been found native at Strontian in Argyleshire 
and at Leadhills in Scotland. It is usually in striated 
semitransparent masses, which have a greenish tinge. 

It has no taste. It requires 1536 parts of boiling 


* Nicholson’s Journal, iii. 215. 
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water to dissolve it*. Its specific gravity is about 3.66. 
It is not altered by exposure to the air. 


When strongly heated in a crucible, it loses part of 


its acid; and this decomposition is facilitated by making 
it into a paste with charcoal powder. According to 
Saussure, it melts into a transparent glass at the tem- 
perature of 226° Wedgewood+. When thrown in 
powder on burning coals, it produces red sparks. 


According to the analysis of Dr Hope, it is composed 


OP. sani. 6 s'.6.cital etn gavanagia 


61.2 strontian 
8.6 water 


100.0 ¢ 


According to Pelletier of 30 acid 
62 strontian 
- 8 water 


100 § 


According to Klaproth and Kirwan, of. 
30.0 acid 
69.5 strontian 
©.§ water 


100.0 [fT 
Hitherto it has not been applied to any usé, 


Sp.3- Carbonat of Lime. 


Tas substance, under the names of marble, chalk, 


lime-stone, &c. exists in great abundance in nature, 


% Hope, Trans. Edin. iv. 5. + Four. de Phys. xlv. 24. 
¢ Hope, Trans. Edin. iv. 8. § Aun, de Chim. xxi, 135. 
} Beytrage, i. 270. and Nicholson’s Journal, iii. 215. 


tion. 


Properties. 


SALTS. 


variously mixed with other bodies. It is perhaps the 
most important and most generally used of all the salts, 
unless we except muriat of soda. Its properties of 
course have been very completely investigated. 

It is often found crystallized and-perfectly transparent. 
The primitive form of its crystals is the rhomboidal 
prism with angles of 1014° and 784°. Its integrant 


particles have the same form. But, besides the primitive, 


no less than 42 varieties of its crystals have been dis- 
covered and described by mineralogists. 

It has scarcely any taste. Its specific gravity is about 
D iy 


It is insoluble in pure water; but water saturated with 


‘carbonic acid dissolves ,4,., part of it; from this solu- 


tion it gradually precipitates as the acid leaves it in the 
form of a white powder*. . 
It suffers little or no alteration by being exposed to 
the'air. .s 
When exposed to heat, it decrepitates and loses its 
water, and afterwards its acid separates as the heat is 
increased : But to separate the acid completely, a pretty 
strong heat is required. 
According to Bergman it is composed of 
4 34 acid 
55 lime 
11 water 


100 + 


According to Kirwan of — 45 acid 


55 lime 
roof 
* Bergman, i. 26. } Opusc. 1. 23s } Nicholson’s Four, iii, 235 : 


Bist: 


| CARBONATS. 


According to Fourcroy, it is decomposed by the fol- 

lowing salts : 7 

1. Sulphats of ammonia, magnesia, glucina, alumina, 
zirconia. | 

2. Sulphites of magnesia, glucina, alumina, zirconia. 

3. Phosphats of strontian, potass, soda, ammonia, mag- 
nesia, glucina, alumina, zirconia. ar 

4. Fluats of barytes, strontian, magnesia, ammonia, 
glucina, alumina, zirconia. 

5. Borats of magnesia, ammonia, glucina, alumina, zir- 
conla. 


Sp. 4. Carbonat of Potass. 


Tarts salt has been long known to chemists; and be- 
fore its composition was ascertained by Black, it was 
characterized by a great variety of names, according to 
the manner of preparing it; such as fixed nitre, salt of 
tartar, fossil alkali, &c, Its properties were first de- 
scribed with precision by Bergman in 1774 *. 

This salt is formed by saturating potass with carbonic 


acid, which is best done by exposing a solution of potass_ 


for a considerable time to carbonic acid gas,,or by 


38n 


Chap lil, 
Nepean peoorenned ’ 


De u 
sition. 


Formations 


causing the gas to pass through a solution of potass till | 


it refuses to absorb any more. The potass of commerce 


is a mixture of this salt and pure potass : by distilling it 


with solid carbonat of ammonia, it may be also con- 
yerted inte carbonat of potass +. 

When potass is saturated with carbonic acid it al- 
ways lets fall a quantity of silica. Mr Pelletier has pro- 
posed this saturation as the best method of purifying 
potass from that earth. 


* Opusc. ie 13. + Berthollet. 


SALTS3 


It crystallizes, according to Bergman, in quadrangula? 


“—,—_ prisms; the apexes of which are composed of two in- 


verted triangles, converging like the roof of a house *. 
According to Pelletier they are tetrahedral rhomboidal — 
prisms, with dihedral summits. ‘The complete crystal 
has eight faces, two hexagons, two rectangles, and four 
rhombs f. ; 

It has an alkaline, but not a caustic taste. Its specific 
gravity is 2.012 f. 

It is soluble at the common temperature in about 
four times its weight of water§. Boiling water dis- 
solves £ths of its weight||.. Alcohol, even when hot, 
does not dissolve above ,.1.. parts of it. Pelletier has 


T2000 


observed, that when the crystallized salt is. dissolved in 


boiling water, bubbles of carbonic acid gas are emitted. - 
It is not altered by exposure to the air. 
Heat deprives it of its water and part of its acid, but 
does not decompose it completely. 
According to Bergman, this salt is composed of 
20 acid 
48 potass 
32 water 


SR 


IQ0 


According to Kirwan, of 43 acid 
AI potass 
16 water 


100 ** 


* Bergman, i. 13. ¢ dann. de Chim. xv. 49s 
¢ Hassenfratz, Aun. de Chim, xxviii. 12. 
§ Bergman, i. 13. {| Pelletier. 


*% Nicholson’s Journal, iii.215. 
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According to Pelletier of 43 acid 
. _ 40 potass 
17 water 


TOO 


_ Bergman seems to have under-rated the quantity of acid; 


from not observing that the salt loses part of its acid 
when heated. Even solution in hot water produces 4 
separation of some acid. 

It is decomposed by the following salts : 


- 1. Almost all salts with earthy bases. 


2. Almost all salts with metalline bases. 
3. All ammoniacal salts. 

The uses to which this salt is applied are very nume- 
rous. Indeed it is in this state, or at least partly in this 


state, that potass is employed by manufacturers. 


Sp. 5. pr hese of Soda. 


Tuts salt has been also very long known. It is usually 
obtained by burning and lixiviating marine plants, or by 
decomposing common salt. In commerce it is usually 
called barrilla or soda. In that state; however, it is never 
perfectly pure, containing always a mixture of earthy 
bodies, and usually common salt; but it may be purified 
by dissolving it in a small portion of water, filtrating 


the solution, and evaporating it at a low heat, skimming 


off the crystals of common salt as they form on its 
surface. | 
It crystallizes in decahedrons composed of two four- 
sided pyramids applied base to base, and having their 
apexes truncated *. It is often obtained also in large 
transparent flat rhomboidal prisms. 
——~—*=—"$W]VWDOWlDo@Donanypz—0»naa»saeeee—e— 


* Bergman, i. 19. 
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Its taste is precisely the same with that of the carbée. 


tee Nat of potass. Its specific gravity is 1.3591 *. 


Composi-. 
tion. 


It is soluble in two parts of cold water, and in rather 
less than its weight of boiling water. So that when 


dissolved in boiling water it crystallizes as the solution 


cools. , | ; 
When exposed to the air, it very soon effloresces and 
falls to powder. 

When heated, it very soon undergoes the watery fu- 
sion, and the soda of commerce sometimes contains so 
much water of crystallization, that when once melted, 
it remains permanently liquid. If the heat be continued, 
the water gradually evaporates, and the salt becomes 
dry.. In a red heat it melts into a transparent liquid. 
A very violent heat drives off the greater part of its acid. 


This salt melts rather more easily than carbonat of | 


potass, and for that reason it is preferred by glass manu- 
facturers. ; 
According to Bergman, it is composed of 
16 acid 
20 soda 
| 64 water 


roof 


According to Kirwan, when crystallized, it is com 
posed of ....... 14:42 acid 
21.58 soda 
64.00 water 


100.00 ‘ 


* Hassenfratz, Aan. de Chim. xXviil. 12, ¢ Bergman, 2. 28; 
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4 And when diy of . . 40.05 acid 
a 4 59-86 soda 


—neenpeee 


99-91 * 
It is decomposed by the same salts which decompose 
: the carbonat of potass. 


: Sp. 6. Carbonat of, Magnesia. 


i Turs salt has been long known, Its composition 
f was first discovered by Dr Black: afterwards its pros 
; perties were investigated by Bergman and Butini, and 
_ more lately by Fourcroy +. 
 Itis usually prepared by mixing together the solu- 
4 tions of sulphat of magnesia and carbonat of potass, 
and applying heat. The carbonat of magnesia preci- 
| - pitates in the state of a white powder. Such is the 
state in which it occurs in commerce; but Fourcroy 
_ has shown that in that state it does not contain a maxi« 
mum of acid, It is therefore only a sub-carbonat; 
but it may be saturated with acid by diffusing it in 
water, and making carbonic acid gas to pass through 
it till it be saturated and dissolved. It then forms by 
| evaporation crystals, which are transpatent hexagonal 
prisms, terminated by a hexagonal plane: these are 
partly in groups. and partly solitary: their length is 
about six lines, their breadth twot. But it may be obs 
tained in more regular crystals, by mixing together 12 
- parts of sulphat of magnesia and 136 parts Of carbonat 
_ of soda, both dissolved in water, filteting the solution, 
and then setting it aside. In two or three days the care 
bonat of magnesia crystallizes. 


* Nicholson’s Your. iii. 21 5 t Anns de Chim. ii; 278, 
¢ Butinl, sur da Magnesie. . 
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This salt has little taste. Its specific gravity, when its : 
powder, is only 0.2941 according to Hassenfratz * | 
It is soluble, when crystallized, in 48 parts of cold 
water ; but when in powder, it requires at least ten 
times as much; and what is very remarkable, it is more © 
soluble in cold than in hot water, pT hie with © 
carbonic acid +. 
When exposed to the air, it efloresces, and ts into | 
powder f. | a 
When heated, it decrepitates, falls into powder, and — 
is decomposed. 
According to Fourcroy and Kirwan, it is Latapeeea of 
50 acid | | 
25 magnesia 

25 water 


es 


100 


The Sanaa is composed of 48 acid 
40 magnesia 
12 water 


100 


Bergman and Butini, on the other hand, found the come j 
ponent parts in the following proportions : 7 


Bergman. | Butini. 
30 36 acid 
45 43 magnesia 
G cnapdps” 21 water 
100 100 
* Ann, de Chim. xxviii. 12. f Butini. 


¢ Fourcroy, Aun, de Chim. ii.298. map 
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But their carbonat does not seem to have been fully sa- Chap. 11. 
turated with acid. The magnesia of commerce, ac- _ 
cording to Kirwan, is composed of 34 acid 

45 magnesia 
. 21 water 


100 * 

According to Fourcroy, carbonat of magnesia is de= 
composed by the following salts : 
I. Sulphats of ammonia, glucina, alumina, zirconia. Decomposi- 
2. Sulphites of glucina, alumina, zirconia. om 
3- Nitrats and muriats of glucina, alumina, zirconia. 
4. Super-phosphat of lime. 
5. Phosphats of alumina, zirconia. 

This salt is employed in medicine to remove acidity . 
in the stomach. 


Sp. 4. Carbonat of Ammonia. 


Tus salt has been also long known. It is often -ob- 
tained by distilling animal substances ; but for chemical 
purposes it is best to extract it from sal ammoniac by 


means of chalk. ‘Two parts of chalk and one part of 


! 


sal ammoniac, both as dry as possible, are mixed together 
and put into an earthen retort. On the application of 


a sufficient heat, carbonat of ammonia sublimes, and is 


obtained in the state of a white crystallized mass. 

Its crystals are so small and so irregular, that it is dif- Propertiss 
ficult to ascertain their form. According to Bergman, 
they may be obtained in octahedrons, having, for the 


most part, their two opposite apexes truncated +. 


The taste and smell of this salt, though much weaker, 


* Nicholson’s Fournal, iii. 215. t Bergman, i. 27. 
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Decomposi- x, Sulphats of sia glucina, alumina, zirconia. 


tion. 


the carbonat is volatilized. 


hasnt 


are the same with those of pure ammonia. Like all the “4 
alkaline carbonats it converts vegetable blues to greet, 
precisely as pure alkalies do. Its specific oe iS 
0.966 *. 

It is soluble in rather Jess than twice its weight of ‘ 
cold water. Hot water dissolves its own weight of it. — 
Boiling water cannot be employed, because at that heat x | 


It is not altered by exposure to the air. When heated % 

it evaporates very speedily. : 
Mr Davy has shown that the component parts of this _ 
salt vary exceedingly, according to the manner of pre- 
paring it. The lower the temperature at which it is ~ 
formed the greater is the proportion of acid and water ~ 
which it contains; and, on the other hand, the higher _ 
the temperature the greater is the proportion of alkali. 
Thus carbonat of ammonia, formed at the temperature of 
300°, contained more than 50 per cent. of alkali, while 
carbonat formed at 60°, contained only 20 per cent. + — 
eee to path it is composed of gag acid =, 
3 43 ammonia 

12 water 


| mmanememnaiel 


roof 


According to Kirwan, it is composed of about 13 q 
parts of acid combined with six of alkali §. 3 
It is decomposed, according to Fourcroy, by the fol. — 
lowing salts. * o 


oe 
* Hassenfratz, Aun. de Chim. xxviil. 12. 


+ Davy’s Researches, p. 75+ ¢ Bergman, i. 21. 
~ § Nicholson’s Fournal, iii. 415. 
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2. Sulphites, muriats, and fluats of barytes, lime, stron- , Chap. 111. 


tian, magnesia, glucina, alumina, zirconia. 
3. Nitrat of barytes. 
4. Super-phosphat of lime. _ : 
This salt is employed in medicine, and in the manu- 
facture of sal ammoniac. 


Sp. 8. Carbonat of Ammonia-and-magnesia, 


Tuis salt has been formed by Fourcroy by mixing 
together aqueous solutions of its two component parts ; 
but its properties have not been examined. 


Sp. 9. Carbonat of Glucina. 


Tuts salt has only been examined by Vauquelin It 
may be prepared by precipitating glucina from its so- 
Jution in acids by an alkaline carbonat, and washing the 
precipitate sufficiently with pure water. 

_ It isin the state of a white soft powder, which has 
a greasy feel. It has no taste, and is exceedingly 


light. 


It is insoluble in water, not altered by exposure to 
the air, easily decomposed and its acid driven off by 
the application of heat. 


Sp. 10. Carbonat of Alumina. 


Tue greater number of cheniists have agreed in ad« 
mitting the existence of this salt. Bergman could not 
form it artificially; but he allows its existence, because 
when alum is mixed with an alkaline carbonat, part of 
the alumina remains in solution till the carbonic acid be 
driven off*. Saussure has shown lately, that water, 

aie tai tc ah 


* Bergman, i. 32, 
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saturated with carbonic acid, is capable of dissolving 
alumina ; but this combination is destroyed by simple a 
exposure to the air. Carbonat of alumina, then, can-_ 
not exist ina dry state. What had been considered 


formerly as a dry carbonat is a triple compound of 


alumina, carbonic acid, and the alkali employed 1 in pre- 
cipitating the alumina. 


Sp. qu.  Carbonat of Zirconia. il 


Turs salt was formed by Vauquelin by precipitating — q 


zirconia from its solution in acids by alkaline carbo 
nats. It is a tasteless white powder, composed o 
44.5 acid and water 
55-5 zirconia 


100.0 


When heated the carbonic acid is driven off. 
This salt is soluble in the three alkaline reBili 
and seems to form shay them triple salts. 


Genus XII. ARrsEnrats. 


THE existence of this genus of salts was first discos 
vered by Macquer ; but their nature and composition q 
was first painted out by Scheele in his Dissertation q 
on Arsenic, published in 1775. Since the researches — 
of these two illustrious chemists, scarcely any addition 
thas been made to our knowledge of the arseniats, if we 
except a few observations on some of these salts as Pele 
letier. 


‘They may be distingnished by " mont pro. 
perty : 


% Four. de Phys. lii, 28. 


' 


ARSENIATS. 


When heated along with charcoal powder, they are 


decomposed, and arsenic sublimes. 
4 


Sp. 1. Arsemiat of Barytes. 
Tuts salt was formed by Scheele by dissolving bary- 


tes in arsenic acid. © When the saturation was nearly 


completed, the salt precipitated in the state of an inso- 


luble powder. It may be formed also by mixing arse- 


“niat of potass with nitrat or muriat of barytes.. This 


salt is insoluble in water except there be an excess of 
acid. When exposed to a violent heat, it shows a ter 
dency to melt, but is not decomposed*. beast 


Sp. 2. Arseniat of Strontian. 


Unknown, 


Sp. 3. <Arseniat of Lime. 


WHEN arsenic acid is dropt into lime-water, arseniat 
of lime is precipitated ; but if an excess of acid be add- 
ed, the salt is redissolved, and yields when evaporated 
small crystals of arseniat of lime, which are soluble in 
water, and decomposed by sulphuricacid. This salt may 
be formed also by dissolving chalk in arsenic acid, or 
by mixing the alkaline arseniats with the the nitrat, 


muriat or acetite of lime. Arseniat of lime, when 


heated, exhibits the same phenomena as the first spe- 


cles +. 
Sp. 4. <Arseniat of Magnesia. 


MAGNEsIA dissolves in arsenic acid ; but when the 
acid is pearly saturated, the solution becomes thick and 
————————————————————————————————— 

Scheele, i. 163 t Ibid. p.157. 
Bb4 
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coagulates. The coagulum redissolves in a excess of 
acid, and yields when evaporated an incrystallizable 
gummy mass. This salt may be obtained also by mix- 
ing the alkaline arseniats with nitrat, muriat, and ace- 
tite of magnesia. When heated, it exhibits the same 
phenomena as the first species *. 


Sp. 5. <Arseniat of Potass. 


WHEN arsenic acid is saturated with potass, it forms 
aa incrystallizable salt, which deliquesces in the air, 
renders syrup of violets green, but does not alter the ine 
fusion of turnsole. When heated in a-clay crucible, 
it Is partly converted into a white glass, and partly 
changed into super-arseniat of potass. When mixed with 
one-eighth of its weight of charcoal- powder, and distil- 
led in a retort, it swells and bubbles up violently, evi- 
dently in consequence of the disengagemient of carbonic 
acid gas, and at the same time a quantity of arsenic is 
sublimed: the residuum is merely carbonat of potass 
and charcoal. This salt 1s decomposed by 
1. Nitrat, muriat, and acetite of barytes, 

2, Nitrat, muriat, and acetite of lime and of magnesia*, 


Sp. 6.’ Super-arseniat of Potass. 


Tus salt was first formed by Macquer ; and for that 
reason was long distinguished by the name of arsenical 
neutral salt of Macquer. He obtained it by-distilling 
in a retort a mixture, consisting of equal parts of white 
oxide of arsenic and nitre. After the distillation the 
white saline mass, which remained in the retort, was dis- 
solved in hot water and filtered. When properly evae 


# Scheele, i159. t Ibid: p. 14%, 


En 
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Scheele first ascertained the composition of this salt, 
by discovering that it was obtained by adding arsenic 
acid to the arseniat of potass, till the solution ceases to 
alter the colour of syrup of violets. It then reddens 
the infusion of turnsole, and yields by evaporation fine 
erystals of Macquer’s neutral salt. - 
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porated, beautiful transparent crystals of super-arseniat Chap. III, 
of arsenic are obtained*. 


This salt crystallizes in four-sided prisms, termina- Properties, 


ted by four-sided pyramids, the edges of which corre- 
spond with those of the prism. It is soluble in water, 
and gives a red colour to vegetable blues. This salt is 
not decomposed by salts with base of lime or magnesia, 
as is the case with arseniat of potass+. 


8p. 4. Arseniat of Soda. 


) WHEN arsenic acid is saturated with soda, it yields 


by evaporation crystals of arseniat of soda, which, ac- 


cording to Scheele, are similar to those of the super- 
arseniat of potass: but, according to Pelletier, are regu- 


_ lar six-sided prisms, not terminated by any pyramids. 


Its properties, when heated as far as they have bten ex- 
amined, coincide with those of arseniat of potass. When 
an excess of acid is added, this salt does not crystallize; 
and when evaporated to dryness, attracts moisture again 
from the air f. 


Sp. 8. Arseniat of Ammonia. 


WHEN arsenic acid is saturated with ammonia, the 
solution yields by evaporation crystals of arseniat of am~ 


*® Mem. Par. 1746 and 1748. ¢ Macquer and Scheele, 
} Scheele, i. 144. 
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to syrup of violets. With an excess of acid, it yields 
needle-formed crystals of super-arseniat of ammonia, — 

which deliquesce when exposed to the air. 

When arseniat of ammonia is gently heated, it loses ; 

its transparency and part of its alkali. Ina strong heat, i 

a portion of the ammoniais decomposed, water is formed, § 

arsenic sublimed, and azotic gas disengaged, This was 

one of the experiments which first led Scheele to the 
discovery of the component parts of ammonia™, 


Sp. 9: Arsentat of Glucina, 


Unknown. ud 


Sp. 10. <Arseniat of Yttria: 


WHEN yttria is dissolved in arsenic acid, and the so- a 
lution boiled, arseniat of yttria precipitates in the state — 
of a white powder t+, 


Sp, 11. Arseniat of Alumina. 


ARSENIC ACID readily dissolves newly precipitated ; 
alumina. When the solution is evaporated, it gives a § 
thick mass insoluble in water. This salt may be form= 
ed by mixing the alkaline arseniats with sulphat, nitrat, — 
muriat, or acetite of alumina f. a 


Sp.12. Arseniat of Zirconia. 


Unknown. 


* Scheele, i. 145. 
_ + Eckeberg, Crell’s Annals, 1799, ti. 7 
t Scheele, i. 160. 
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= Chap. 11. 
q Genus XIII. ARsENITEs. . — 
Fovurcroy has given this name to the combinations 
~ formed between white oxide of arsenic or arsenious acid 
as he calls it, and the alkalies and earths. ‘They were 
formerly termed /ivers of arsenic, from some fancied re- 
_ semblance which was traced between arsenic and sul- 
phur. The alkaline arsenites may be prepared by dis- Propertics, 
solving the white oxide in alkaline solutions. They 
form a thick viscid yellow-coloured liquid, with a very 
nauseous odour. They do not crystallize: heat decom- 
poses them, by subliming the oxide, and almost all the 
acids precipitate the arsenic in the form of a white 
powder *. 
The earthy arsenites, as far as they have been exa~ 
mined, are insoluble powders. Hence the reason that 
white oxide of arsenic occasions a precipitate when “— 
into lime, barytic, or strontian water. 
These salts have been but very superficially exami- 
ned, and are by no means sufficiently known to admit 
of a detailed description. : 


Genus XIV. Moryspats. 


TuEse salts, composed of molybdic acid combined Super-moe 
with the alkalies and earths, were formed by Scheele ; ina 
but their properties are still almost completely un- 
known. The super-molybdat of potass alone has been 
described with some detail. It is formed by detonating 
one part of sulphuret of molybdenum and three parts of 
pitre inacrucible. By dissolving the reddish mass which 


# Macquer’s Dictionary.—Bergman, ii, 296. 
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remains after this operation and filtering, a solution of sul- 
phat of potass and molybdat of potass is obtained. By 


evaporating the solution, the sulphat of potass is sepa- 
rated ; when sulphuric acid is dropt into the remaining _ 


liquid, super-molybdat of potass is precipitated. This 
salt is soluble in water. Its solution crystallizes by 


evaporation in small rhomboidal plates inserted into 


each other. They are bright, and have a metallic taste. 
When exposed to the blow-pipe upon charcoal, they 
melt without swelling, and are converted into small glo- 
bules, which are quickly absorbed by the charcoal. 
When melted with a mixture of phosphat of soda and 
of ammonia (or microcosmic salt), they communicate 


agreen tinge. Hot water dissolves them completely, 


and prussiat of potass occasions in this solution a red- 


dish brown precipitate. When a solution of muriat of — 


tin is poured upon them, they acquire a blue colour *, 


& Genus XV. TUuNGSTATs. 


THoueu Scheele first announced the existence of 


these salts, we owe the first observations concerning — 
their properties to the De Luyarts ; and the indefati- 


gable Vauquelin, assisted by Mr Hecht, has lately gi- 
ven a detailed description of them from his own experi- 
mentst. These salts are combinations of the yellow 


oxide of tungsten with the alkalies and earths. a 


Sp. ¥.  Tungstat of Potass. 
Tuts salt may be formed by dissolving oxide of 


%* Klaproth, Aan. de Chim. viti. 106, 
+ Jour. de Min. No. 19. p. 20 


TUNGSTATS. 


_ tungsten in the solution of potass or carbonat of potass. 


_ The solution always retains an excess of potass, refu- 


_ sing to dissolve the oxide before the alkali be com- 
- pletely neutralized. By evaporation the tungstat of 
_ potass precipitates in the state of a white powder. 

_ Tfiis salt has a metallic and caustic taste; it is solu- 
ble in water, and very soon deliquesces when exposed 
4 to the air. Its solution in water is decomposed by all 


_ oxide, potass, and the acid employed. This precipitate 
q or triple salt is the molybdic acid of Scheele *. 


Sp. 2. Tuagstat of Soda. 


_ last. When the solution is evaporated, the tungstat of 


soda erystallizes in elongated hexahedral plates. 


It has an acrid and caustic taste ; it is soluble in four 
parts of cold water, and in two parts of boiling water. 
Sulphuric, nitric, muriatic, acetous, and oxalic acids, 
occasion a precipitate in its solution, which is a triple 
salt, varying according tothe acid employed. Phos- 
phoric acid occasions no precipitate, nor is any preci- 
pitate produced when sulphuric acid is dropt in after 
. phosphoric acid, No precipitate is occasioned by the 
sulphats of potass and of magnesia ; but a white precisa 
pitate is occasioned by the following salts : 

1. Muriats of lime and barytes; alum. 

2. Almost all metallic salts}. 


Sp. 3. Tungstat of Ammonia. 


. Tuts salt may be formed by the same process as the 


—-+ = 5 a 0 eo 


‘¢ Vauquelin and Hecht, Four. de. Min. No, xix. p. 20, ¢ Ibid, 


Tuts salt may be formed by the same process as the . 
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bling boracic acid, and sometimes in four-sided prismatic 

needles. Its taste'is metallic ; it is soluble in water, ! 

does ‘not deliquesce in the air, and is decomposed come 

pletely by heat. }t is composed of 4 
~ 48 oxide 


22 ammonia and water 


‘ yoo* 


Sp. 4. Tungstat of Barytes. 

AN insoluble powder, not examined ¢. 

Sp. 5. Tungstat of Lime. 
Tuts salt is found native, and is known to mineralo» : 
gists by the name of tungsten. It was first described, 4 
and gave its name to the metallic oxide and to the whole — 
genus. | i j 
It is of a yellowish grey colour, and: sometimes cry> ° 
stallized, and always somewhat transparent. The prie — 
mitive form of its crystals, according to Hauy, isthe — 
octahedron. Its specific gravity is about 6, and its — 
hardness is generally considerable. It is insoluble in 
water, and is not sensibly altered by exposure to heat. — 
According to the analysis of Scheele, it is composed of — 
| “0 oxide of tungsten nie 
30 lime: 


1900 
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#® Vauquelin and Hecht, Jour.de Min. No. xix. p. 20. 
+ Scheele, ii. go. 
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Sp. 6. Tungstat of Magnesia. Pam 
WHEN the yellow oxide of tungsten is boiled with 

carbonat of magnesia, the liquid yields, when evapora- 

ted, tungstat of magnesia in small brilliant scales. It 

is soluble in water, not altered by exposure to the air, 
and has a taste similar to that of the other species of 

tungstats. When an acid is dropt in, 2 white powder 

or triple salt precipitates. a 


Sp. 47. Tungstat of Alumina. 


~ Tus salt is an insoluble powder. 


Sp. 8. Nitrated Tungstat of Potass. 


, THESE tungstats are capable of combining with a 
number of acids, and forming with them a particular 
kind of neutral salts which have not been particularly 
examined, if we except nitrated tungstat of potass, 
which is the salt originally described by Scheele under 
the name of acid of tungsten. 
/ This salt is obtained in the form of a white powder ; 
it has an acid and bitter taste, reddens the infusion of 
turnsole, and is soluble in 20 parts of boiling water. 
_ The De Luyarts first showed it to be a compound of 
‘nitric acid, oxide of tungsten, and potass. 


* oe 


Genus XVI. Curomats. 


Turs genus of salts is still almost entirely unknown. 

The alkaline chromats are capable of crystallizing, and 

are easily distinguished by the beautiful orange colour 

_ of the crystals, and of their solution in water. The 
earthy chromats seem to be nearly insoluble in water. 
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Genus XVII. AcrtITES. 


Tuis genus of salts has been known almost since the — 
commencement of chemistry. They may he distine _ 
guished by the following properties : a 

1. Decomposed by the action of heat; the acid herd : 
ing either driven off or destroyed. , 

2. All very soluble in water. _ e 

3. When mixed with sulphuric acid and distilled’ in . . 
a moderate heat, acetous acid is disengaged. if 

4. When they are dissolved in water, and exposed to ’ i 
the open air, their acid is gradually decomposed. 


Sp. 1%. <Acetite of Barytes. 


Tuts salt may be formed by dissolving barytes ot 
its carbonat in acetous acid, or by decomposing the sul 
phuret of barytes by that acid. By spontaneous evapo- 
ration the acetite crystallizes in fine transparent prise 
matic needles. Its specific gravity is 1.828%. iv 

It has an acid and somewhat bitter taste; itis solue 
ble in water, and does not deliquesce when exposed to a 
the air, but rather effloresces. : | 8 ant 3a 

It is decomposed by the alkaline carbonats and by — 
almost all the sulphats. Hence it is often employed ~ 
to detect the presence of sulphuric acid in solutions. 


Sp. 2. Acetite of Potass.~ 


Priny is supposed, but probably without any reas 
son, to-have been acquainted with this salt, because he a 
recommends a mixture of vinegar and vine ashes as 4 
cure for a particular species of tumor+. It was first 

———— 


‘ «oo oes Ge ooe : ot 
* Hassenfratz, Aan. de Chim, x¥vill 12, + Plinit, lib. xxiii. proamium, 
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_ clearly described by Raymond Lully. It has received 


_ a great number of names; as, for instance, arcanum 


tartart. secret foliated earth of tartar, essential salt of 


_ wine, regenerated tartar, diuretic salt, digestive salt of 


Sylvius. 
Tt is usually formed by dissolving roabhina’ of pot- 


» 8s in acetous acid, and evaporating the solution to drys 
hess in a moderate heat. By this process it is obtains 
ed in fine white plates. By a well-managed evapora- 


tion it may be procured in regular prismatic crystals. 
This salt has a sharp warm taste. At the tempera- 
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ture of 60°, 100 parts of it are soluble in 102 parts of - 


water. It is soluble also in alcohol.- When exposed 


_ to the air, it very soon deliquesces. When heated, it 


readily melts, and in a high temperature its acid is de- 
composed, and there remains behind a mass composed 
chiefly of the potass and charcoal, which, when the ex- 
periment is made in close vessels, often takes fire when 
exposed to the air. When distilled along with white 
oxide of arsenic, it yields a white smoke, which has an 
odour intolerably offensive, and takes fire when it comes 


amto contact with the air. 


According to Wenzel, 240 parts of acetous acid re- 
quire for saturation 2414ths of potass. And from the 
experiments of Dr Higgins, it appears that acetite of 
potass is composed of 38.5 acid and water 

61.5 potass . 


100* 
It is decomposed by the greater number of metallie 
salts. 
Ses 


%® On Acetons Acid, p- 8. 
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strong heat it melts; and in a still stronger its acid is 


solving strontian or its carbonat in acetous acid. By 


to be nearly’as soluble in cold water. It renders vege= 
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agp 3. Acetite of Soda. 


Turs salt, which seems to have been first examined — 
by Baron, was formerly known by the absurd name of _ 


It is usually prepared by saturating acetous acid with | 
carbonat of soda, and evaporating the solution tilla thin 
pellicle appears on its surface. When the solution is — 
allowed to cool, the acetite of soda crystallizes in stria- | 
ted prisms, not unlike those of sulphat of soda. It has 
a sharp taste, approaching to bitter. It is soluble in” a 
2.86 parts of water at the temperature of 60°*. Its — 
specific gravity is 2.1 +. aii 

It is not. affected by exposure to the air. When — 
heated, it first loses its water of crystallization; in a — 


destroyed. ‘This salt can only be obtained in crystals — 
when there is an excess of alkali in the solution. 
According to Wenzel, 440 parts of acetous acid re- 
quire for saturation 1753 of soda. a 
Sp. 4. Acetite of Strontian. 

5 xo! LS a 

Tuis salt, which was first examined by Dr Hope, — 
and afterwards by Vauquelin, is easily formed by dis- 


evaporation it is obtained in small crystals, which are 
not atiected by exposure to the atmosphere. 49 parts 


of it are soluble in 120 parts of boiling water: It seems 


table colours green{. 


* Bergman, v. 78. + Hassenfratz, Ann. de Chim, xxviii. 12. 
¢ Hopé, Trans. Edin, iv. 14. 
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Its taste is not unpleasant. When heated, its acid is Chap. IL. 
decomposed, as happens to all the other acetites. | 
 . Sp. 5. Acetite of Lime. 
TuIs salt was first described accurately by Crollius. 
‘The ancients, however, used a mixture of lime and vi- 
 negar in surgery *, 4 ' 
It is easily formed by dissolving chalk in acetous 
acid. When the solution is evaporated till a pellicle 
_ forms on its surface, it yields, on cooling, the acetite 
_ of lime in fine prismatic needles of a glossy appearance 
like satin. Its specific gravity is 1.005 +. 
Its taste is bitter and sour, because it has an excess 
4 of acid. It is soluble in-water. It is not altered by 
‘ exposure to the air; at least Morveau kept some of it 

_ for a whole year merely covered with paper, and even 
quite uncovered for a month, without its ees 
P any alteration t. © ~ 
q Heat decomposes it by disengaging and at me same 
time partly decomposing i its acid. 

According to Wenzel, 240 parts of acetous acid re- Composie 
quire for saturation 125 of lime; according to Maret, ™ 
5 100 parts of acetite of lime contain 50 of lime|]. From 

_ the experiments of Dr Higgins, it follows, that‘acetite 
_ of lime is composed of 35.7 parts of lime and 64.3 of. 

) acetous acid and water §. 


5p. 6. <Acetite of Ammonia. 


Tus salt was formerly called spirit of Mindererus. 


+ 


| ® Plinii lib. xxxvi. c. 24, t Hassenfratz, dun. de Chim. xxviii. 12. 
¥ Morveau, Excycl, Method, i. 9. {| tbid. 

§ On Acctous Acid, pr 47. 
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Bhi A It may be prepared by the same process as the other 
L———_ acetites. 7 
Properties, It is too volatile to be easily crystallized: It may, 
however, by gentle evaporation, be made to deposite © 
needle-shaped crystals. Mr de Lassone crystallized it — 
by sublimation*. When the sublimation is slow, it 
forms long, slender, flatted crystals, terminating in 
sharp points, of a pearl-white colour, and about an inch — 
and eight-tenths in length +. a 
- It impresses the tongue at first with a sense of colds 
ness, and then of sweetness, which is followed by a taste — 
“resembling that of a mixture of sugar and nitre, in : 
which the sweet does not predominate over the mawk- 
ish taste of the nitre tf. “oe 
It is very deliquescent. It melts at 170°, eee sub- 
limes at about 250° |. % 
When a watery solution of this salt is distilled, there - 
comes over first a quantity of ammonia, ext a quan- a 
tity of acetous acid, and at last of the neutral salt itself. BP 
No such decomposition takes place when the oe j 
are distilled by a moderate heat §. a 
According to Wenzel, 240 parts of acetous acid re. 
quire for saturation 244 of ammonia. This salt is of- 
ten used in medicine as a sudorific. | 


s 


. Spot. Acetite of Magnesia. 


Turs salt may be formed °Y dissolving magnesia or 
its carbonat in acetous acid. . - a 
t It is not crystallizable ; if forms by evaporation a — 


*% Mem, Par.i. 775. + Higgins On Acetous Acid, p. 183., 
¢ Higgins, Ibid. p. 192. | Ibid, § Ibid, 
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viscid mass*. It has a sweetish taste ; leaving, how- 
ever, a sense of bitternesst. Its specific gravity is 
1.3784. Itis very soluble b 
When exposed to the air, it deliquesces. Heat decom- 
poses it. 

According to Wenzel, 240 parts of acetous acid res 


o a quire for saturation 1233ths of magnesia. 


Sp. 8. Acetite of Dictate 


AcETous acid readily dissolves glucina; but the so- 
lution, as Vauquelin informs us, does not crystallize, 
but is converted by evaporation into a gummy mass, 
which becomes slowly dry and brittle, Its taste is 
sweet and astringent. 


Sp. 9. Acetite of Yttria. 


“Yrrrsia dissolves readily in acetous acid, and the 


solution yields by evaporation crystals of acetite of 


yttria. These crystals have most commonly the form 
of thick six-sided plates, and are not altered: by ex- 
posure to the air **. 


‘ 
7 


Sp. 10. Acetite of Alumina. 


Tuts salt can only be formed by digesting acetots acid 
on alumina recently precipitated. By evaporation needle- 
shaped crystals are obtained, whith are very delique- 
scent. According to Wenzel, 240 parts of acetous acid 
require 205ths of alumina for saturation. This salt has 


an astringent taste. Its specific gravity is 1.245 +1. 


* Bergman, i. 388. t+ Morveau, Excycl. Method. i. 9. 
} Hassenfratz, Ann. de Chim. xxviil. 12. | Bergman, i, 388, 
** Eckeberg, Crell’s Annals, 1799. ii. 69. 
4+ Hassenfratz, Aan. de Chin. xxviii. 12. 
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Tus salt may be formed by pouring acetous acid on 
newly precipitated zirconia. It has an astringent taste, 
It does not crystallize; but when evaporated to dryness, 
it forms a powder, which does not attract moisture from 
the air as acetite of alumina does*. It is very soluble — 
in water and in alcohol. It is not so easily decomposed 
by heat as nitrat of zirconia, probably because it does ; 
not adhere so strongly to water +. ‘a 


GeNus XVIII. Oxarats. 


Tuts genus of salts was first made known by Berg~ 
man, who described the greater number of them in hig 
dissertation on oxalic acid, published in 1776+. These 
salts may be distinguished by the following properties : 

Characters © y, When exposed to a red heat, their acid is decom- 
posed and driven off, and the base only remains be- 
hind. | 

2. Lime water precipitates a white powder Frias 
their solutions, which is soluble in acetous acid, after 
being exposed to a red heat. 

3. The earthy oxalats are in general nearly insoluble 
in water: the alkaline oxalats are capable of combining 


with an excess of acid, and forming super-oxalats much 
less soluble than the oxalats. 


* 
Ee ey Ce ee es 


Sp.t. Oxalat of Lime. 


Oxatic acid does not readily dissolve lime, on ace 


* Klaproth, Jour. de Phys. xxxvi. 188, 
+ Yanquelin, Ann. da Chim. SXil, 206. 4 Opuste re 260. 


i r PF ee ee ae ae ; 
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OXALATS. . Foy 
~ count of the insolubility of the oxalat of that base 5 but Chap. a 
the salt may be readily formed by dropping oxalic acid. 
into any of the acid solutions of lime. The oxalat of 
lime immediately precipitates in the state of a white in- 
- sipid powder, insoluble in water, and communicating a 
green colour to the syrup of violets. 
_ According to Bergman’s analysis, it is composed of tant 
48 acid ee tig 
46 lime 
6 water the 
Too * 


No acid decomposes this salt, nor any alkaline or 
earthy body; but the acid may be easily decomposed 
and driven off by the action of heat. ©. : 


* 


aye 2. Oxalat of Barytes. 


‘Oxatie acid readily dissolves barytes, and the solu- 
tion, when saturated, lets fall small transparent crystals 
of oxalat of barytes, because that salt is but little so- 
 luble in water. These crystals contain an excess of 
acid. When boiled in water, they lose this excess, and 
in consequence fall down in the state of an insoluble 


oe | 
f 


powder +. 
Sp. 3. Oxalat of Strontian. . 


 -‘Tuis salt, first examined by Dr Hope and afterwards 

by Vauquelin, may be readily formed by mixing to- 
4 gether a solution of oxalat of potass and nitrat of stron- 
tian. The oxalat of strontian immediately precipitates. 
_ It is a white insipid powder ; soluble in 1920 parts of 
oo 

.* Bergman, i. 262. + Ibid. 263. 
Cc4 
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_with magnesia, and evaporating the solution. It ia d 


PALES: 


boiling water. Heat decomposes it by détbaorinas hol 
acid *, According to the calculation of Mr auqueliagt 4 
it is composed of . , . 40:5 acid — 7" 
59-5 strontian 


100.0 f 


Sp. 4. Oxalat of Magnesia. 


Tis salt may be obtained by saturating oxalic acid - 


in the form of a white powder. It is scarcely soluble 2 

either in water or alcohol. Heat decomposes it. It is a 

composed of 65 acid and water % 
35 magnesia | 


roo t 


«Sp. §.  Oxalat of Potass. 


Turs salt is easily formed by dissolving potass in 
oxalic acid ; but the solution does not readily phan 


base. A solution, composed of two parts of carbon 4 # 
nat of potass, dissolved in one part of acid, yields six- A 
sided prisms, not unlike the crystals of oxalic acid. 
These crystals fall to powder when heated. They 
give a green tinge to litmus paper, but they redden 
tincture of litmus and syrup of violets §. | 


Sp. 6.  Super-oxalat of Potass. 4 


wood-sorrel, and in the rumex acetosa ; from which it 16 _ 


* Hope, Edin, Trans. iv. 14. + Four. de Min, An, vi. p. 14 
t Bergman, i. 262. and 387, § Ibid. p. 260 . 


- 


OXALATS. 


extracted in some parts of Europe in great quantities. 
Hence it is known by the name of salt of wood sorrel, 
and in this country is sold under the name of essential 
salt of lemons. It is mentioned by Duclos in the Me- 
moirs of the French Academy for 1668. Margraff first 
proved that it contained potass ; and Scheele discovered 


its acid to be the oxalic. A great many interesting ex- 
_ periments had been previously made on it by Wenzel 
and Wiegleb. 


It may be formed, as Scheele has shown, by dropping 


F potass very gradually into a saturated solution of oxalic 


acid in water: as soon as the proper quantity of alkali 
is added, the super-oxalat is precipitated. But care 
must be taken not to add too much alkali, otherwise 
no precipitation will take place at all *, 

Its crystals are small opaque parallelopipeds Pecks 
has an acid, pungent, bitterish, taste. It is soluble’in 


about ten times its weight of boiling water, but much 


less soluble in cold water. It is not altered: by i ea 
to the air. Heat decomposes it. 


This salt is capable of combining with most of the . 


alkalies and earths, and of forming with them triple salts, 
which have not been accurately. examined. 


Sp. 4. Oxalat of Soda. 


WueEn two parts of crystallized carbonat of soda are 


dissolved in one part of oxalic acid, the oxalat of soda 
P - 
partly precipitates, because it is but sparingly soluble in 


_ water. The remaining solution yields by evaporation 
crystalline grains, which give a green tinge to syrup of 


violets, and are perfectly soluble i in hot water tf. 


*¥ Crell’s Annals, i. 107, Eng, Trans, + Romé de Lisle. 
- $ Bergman, 1, 261. 
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This salt is also capable of combining with an excess 
of acid, and forming a super-oxalat sparingly soluble in . 
water ; but the properties of this triple salt have x not 
been much examined. : 


| Sp. 8. Oxalat of Ammonia. 


WHEN oxalic acid is saturated with ammonia, the — 
solution yields by evaporation oxalat of ammonia cry- 


summits. They are soluble in water, but insoluble in 
alcohol. When distilled, carbonat of ammonia is dis-) 
engaged, a little of the salt is sublimed, and a residuum i: 
of charcoal remains behind. This salt is much rime: as 
a reactive to detect the presence of lime *. wit 

It is capable of combining with an excess of acid, and 
forming a super-oxalat. 


-« 


Sp. 9. Oxalat of Alumina. 


Oxatic acid readily dissolves alumina, and forms a _ 
salt which is uncrystallizable; but furnishes on evapora- 
tion a yellowish pellucid mass. It is sparingly soluble » 
in alcohol. It has a sweet astringent taste. It ig com=- ~ 
posed of ,....... 44 alumina ) 
56 acid and water 


: LOO 


It reddens turnsole +. 


——ooooIyIyyy——>>———————————————— 


#* Bergman, i. 261. 4p Ibid. ii, 387, 


JS ol aia ll 
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‘TARTRITES, 


Sp. 10, 11, and 12. 


Tue oxalats of glucina, yttria, and sihtie are still 
unknown, 


Bo fee Genus XTX. Tartrires. 


THouGH tartarous acid was first obtained by Scheele 
im a separate state, several of the tartrites had been 


_ bases. Since the discovery of pure tartarous acid, they 
have been examined by Retzius, by Von Packen, and 
_ more lately by Thenart. They may be distinguished by 
_ the following properties : 


carbonat. 

2. The earthy tartrites are nearly insoluble in water ; 
the alkaline are soluble; but they combine with an ex- 
cess of acid, and are converted into super-tartrites, which 
- are much less soluble than the tartrites. 

3. When boiled with sulphuric acid, the tartarous 


acid is separated, and may be detected by dropping in a 
solution of potass. ‘l’artar precipitates in small gritty 
crystals like sand. 
4. All the tartrites are capable of combining with 
another base, and forming triple salts. 


Sp. I. Tartrite of Lime. 


_ Tuis salt may be formed by dissolving lime in tars 
_tarous acid, or more economically by dissolving tartar 
jn boiling water, and adding to the solution lime in 


- 


e previously examined, having been formed, partly by de-. 
composing tartar, and partly by combining it with other 


4iL: 


Nameere pened 


1. When exposed to a red heat, the acid is decom- Characters, 
posed and the base remains, cpt in the state of a 


ley} 
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powder till it ceases to produce any effervescence, and — 
to redden vegetable blues. Tartrite of lime precipitates 
in the state of a white powder, tasteless, insoluble in — 
water, but soluble in an excess of tartarous acid. 

It is decomposed by sulphuric, nitric, and muriatic — 
acids, but by none of the earths or alkalies. i 


Sp. 2. Tartrite of Barytes. 


Tuts salt may be formed by the same processes as _ 
the tartrite of lime; and, like it, is an insoluble white _ 
powder. 3 . 


Sp. 3. TLartrite of Strontian. 


Turs salt, first examined by Dr Hope, and afterwards : 
by Vauquelin, may be formed by dissolving strontian 
in tartarous acid, or by mixing together solutions of ni- — 
trat of strontian and tartrite of potass. Itscrystals are 
small regular triangular tables, having the edges and | 
angles sharp and well-defined. It is insipid. It dis- — 
solves 1 in 320 parts of boiling water. Iti 1s composed of) wa 

47.12 acid and water 


52.88 strontian 


100.00 * 


Sp. ge Tartrite of Potass. 


Tuis salt, formerly distinguished by the name of so- 4 
luble tartar, is usually prepared by adding at intervals 
tartar in powder to a hot solution of carbonat of potass 
till all effervescence ceases. The solution is then boil- 1 
ed for some time, and afterwards evaporated till a pel- 

——————————————————————————————— 


* Vauquelin, Four. de Min. An. vi. p. 15. 
\ 


{ 
 TARTRITES. 


potass crystallizes in flat four-sided rectangular prisms, 
terminated by dihedral summits. | megy is 

This salt has an unpleasant bitter taste. Its specific 
gravity is 1.5567*. It is soluble in four parts of cold 
water, and still more soluble in hot water. When heat- 
ed it melts, swells up, blackens, andtis decomposed. - 


Sp, 5. ‘Tartar, or Super-tartrite of Potass. 


Tuts salt is obtained, in a state of impurity, incrusted 
_ on the bottom and sides of casks in which wine has 
been kept. It is afterwards purified by dissolving it in 
boiling water, and filtering it while hot. On cooling, it 
deposites the pure salt in very irregular crystals. In 
this state it is sold under the name of crystals, or cream 
of tartar. This salt attracted the peculiar attention of 
_ chemists, probably in consequence of the extravagant 
encomiums and invectives bestowed on it by Paracelsus. 
It is called tartar, says he, because it produces the oil, 
water, tincture, and salt, which burn the patient as 
bell does. According to him, it is the principle of eve- 
ry disease and every remedy, and all things contain the 
germ of it. This.ridiculous theory was combated by 
Van Helmont, who gives a pretty accurate account of 
the formation of tartar in wine casks +. : 

It was known to Van Helmont, and even to his pre- 


_ but it was long a disputed. point among chemists, whe- 
_ ther that alkali-existed in it ready formed. Duhamel, 
Mareraff, and Rouelle, at last established that point be- 


* Hassenfratz, Ann. de Chim. xxviil. 12... 
+ Tartari Vini Histori2, Van Helmont, p. 224. 


decessors, that potass could be obtained from tartar: 
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Pyro-tarta- 


rous acid, 


SALTS. 


yond a doubt ; but the other component part of tartai S 
was unknown, or very imperfectly known, till Scheele 
pointed out the method of extracting it. 

The crystals of tartar are very small and irregular. 
According to: Montet, they are prisms, somewhat flat, 
and mostly with six sides. a 

Tartar has an aeid, and rather unpleasant taste. Ie 
is very brittle, and easily reduced to powder. Its spe- 
cific gravity is 1.953*. Itis soluble in about 66 parts 
of cold water, and in about 30 parts of boiling water. ? 
It is not altered by exposure to the air; but when its. 
solution in water is allowed to remain for some time, 
the salt is gradually decomposed, a mucous matter is 
deposited, and there remains in solution carbonat of © 
potass coloured with a little oil. This decomposition 
was first accurately described by Berthollet in 17824. « 

When tartar is heated, it melts, swells, blackens, and 
the acid is entirely decomposed. The same changes 
take place when the salt is distilled in close vessels. 
The phenomena of this distillation have been described, 
with great care, and its products very attentively exa= 
mined by chemists ; because, before the discovery of the 
tartarous acid by Scheele, distillation, was the only me- 44 
thod thought of for obtaining any knowledge of the 
acid part of tartar. These products are an enormous _ 
quantity of gas consisting of carbonic acid and carbo- 
nated hydrogen, an oil, and an acid; and, according to 
some chemists, carbonat of ammonia. The acid ob 
tained was long considered as a peculiar body, and was 
denominated pyro-tartarous acid by the French chemists” 3 
in 1787: But Fourcroy and Vauquelin have lately dew 


* Hassenfratz, Ann. de Chim. XXViil. 125 + Mem. Par. 
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 monstrated, that it is no other than acetous acid conta- Chap III. 
~ minated with a little empyreumatic oil *. 
Tartar, according to Bergman, is composed of 
| 4949 acid 

23 potass 


Composi- 
tion, 


1oot 


Bb Or of}... « o> 56 tattrite of potass 
| wld. 44 tartarous acid 


1090 


According to the late analysis of Thenart, its come 
ponent parts are 57 acid 
peste 33 potass - 
4 water 


974 Ht 


‘i 


‘Sp. 6. Tartrite of Potass-and-lime. 


* 


Tuts salt was first pointed out by Thenart. It may 
be formed by pouring lime-water into the solution of 
tartrite of potass till a precipitate begins to appear, and 
then allowing the liquid to evaporate spontaneously. 
The triple salt gradually attaches itself to the sides of 
the vessel in crystals §. ee 


cs \ . 
“Sp. 7. and 8. Tartrite of Potass-and-barytes, and Tar- 
! trite of Potass-and-strontian. 


TuEsE two triple salts may be formed in the same 
way. They have been pointed out by Thenart ; but, 


* Ann. de Chim. xxxv. 161. : + Bergman, iii. 368, 
$ Ann. de Chim, XxXViil. 39. § Ibid. p. 31. 
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like the preceding salt, their properties are still undes 


Sp.g. Tartrite of Soda. 


Tuts salt may be formed by dissolving soda in 
rous acid. It crystallizes in fine needles, Its specie 
gravity is 1.7437 +. This salt is also capable of coms 
bining with an excess of acid, and forming a Super tad 
trite of soda, which is nearly as insoluble in water as — 


tartar f. . : if 
é , 


Sp. 10. Tartrite of Potass-and-soda. 


Tuis salt is usually prepared by putting one part ft 
tartar in five parts of boiling water, and adding gra 
dually carbonat of soda in powder as long as it continues 
to produce an effervescence. The tartar gradually dis- 
solves. When the saturation is complete, the ee 
is filtered and evaporated to the consistence of a syrup. 
On cooling, the tartrite of potass-and-soda crystallizes. — 

This salt has been distinguished by the name of salt 
of Seignette, because it was first formed and introduced 
into medicine by Mr Seignette, an apothecary at Ff 
chelle. This gentleman recommendgd it in a tract patel 
lished in 1672. It was soon after introduced into prac«, 
tice in Paris by Lemery ; and, becoming a fashionable 
medicine, made the fortune of the discoverer. For som 
time its composition was kept secret; but Bouldue-and ’ 
Geoffroy discovered its component parts in 1731, T 

Its crystals are prisms of eight or ten unequal sides, 
Btls, their ends truncated at righit angles, They are 


PO _____le*e 


* Aun. de Chim. xxxviii. 92, ¢ Hassenfratz, Ibid. xxvii, 13. | 
¢ Thenart, Ibid. ‘ 


 TARTRITES, 


_ generally divided into two in the direction of their axes; 
_ and the base on which they stand is marked with two 

_ diagonal lines, so as to divide it into four triangles. It 

_has a bitter taste. It is almost as soluble as tartrite of 

 potass. It effloresces when exposed to the air. Heat 

; 0, it. 

) According to the analysis of Vauquelin, it is compos 

sedof....... . 54 tartrite of potass 

F! 46 tartrite of soda 


Oe ne men 


100* 


¥ 


Sp. i. Tartrite of Ammonia. 


Tue crystals of this salt are polygonous prisms, not 
unlike those of the last described salt. It has a cooling 
_ bitter taste like that of nitre. It is very soluble in wa- 
ter. , Heat decomposes it. This salt also, as Retzius 
Past observed, combines with an excess of acid, and 


_ forms a super-tartrite almost as insoluble in water as’ 


- 


‘ tartar. 


Sp.12. Tartrite of Potass-and~ammonia, 


Tuts triple salt may be formed by pour ing ammonia 
- into acidulous tartrite of potass. Its crystals, accord. 
ing to Macquer, are prisms with four, five, or six sides; 
: according to the Dijon academicians, parallelopipeds, 
_ with two alternate sloping sides. 

Ithas a cooling taste. It is soluble enough in wae 
ter. It efloresces in the air. Heat decomposes it. 


= 


EEE See 


* Fourcroy, vii. 446. 
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Sp. 13. - Tartrite of Magnesia. 


Tuis salt is insoluble in water except there be an ex= 
tess of acid present. It then affords by evaporation — 
small crystals in the form of hexangular truncated | 
prisms *. It has a more saline taste, and is more fusible 


decomposes it. 


Sp. 14. Tartrite of Potass-and-magnesia. 


Tuts triple salt, first examined by the Dijon enn ; 
micians, may be formed by dissolving magnesia or its” a 
carbonat in tartar. The solution, according to them, ’ 
yields, by evaporation, needle-form crystals: but, ace 
cording to Thenart, this triple salt does not Piece ; 
and when evaporated to heb wa. it deliquesces t. 

Sp.15. Tartrite of Alumina. ing 

Turs salt does not crystallize, but forms by evapora~ 
tion a clear transparent gummy mass. Its taste is a+ 
stringent. It is soluble in water. It does not deli. . 
quesce in the air §. 4 | 


+ 


, sate 
Sp. 16. Tartrite of Potass-and-alumina. 

Tuis triple salt is formed by.saturating tartar with 
alumina. It bears a very striking resemblance to the 
last described salt. Thenart has observed, that no pre- 
cipitate is produced in this salt, either by the addition 
of alkalies or their carbonats|}. | ta 


i 


a ri “ a3 , = ~~ * . - i 
* Bergman, i. 388. + Von Packen de Sale essent. acid, Tartar 
¢ Ann. de Chim, xxxvill. 324.» © Von Packen. 
|| Ana. de Chim. X3xviii. 33. 


CITRATS. 


Genus XX. CuitTRats. 


As the citric acid was first obtained in a state ‘of pu- 
d rity by Scheele, we may consider him as the author of 
the first accurate remarks on the citrats. Several of 
_ them have been lately examined with considerable at- 
_ tention by Vatiquelin ; ; but sage are still very ee 
_ fectly known. 


properties : . % 

1. The solution of ihisies fins a precipitate in the 
4 alkaline citrats. 

aes They are se aan py by the stronger mineral 
acids. 


ra 
~ 


3. They are decomposed by the sua and tartarous - 


acids, which occasion an insgluble precipitate in their 
solutions. 2 
4. When distilled, they yield traces of acetous acid. 
5. Their solution in water 1s gradually decomposed, 
depositing mucous flakes, . 


ft 1. Citrat of ve | 


Wuen barytes is added to a solution of citric acid, a 
flocky precipitate appears, which is at first dissolved again 
_ by agitation; but remains permanent when the saturation 
 iscomplete. The citrat of barytes, thus formed, is preci- 
_ pitated in the state of a white powder; but it gradually 
_ assumes the appearance of silky flakes, or forms a kind 
of vegetation very brilliant and beautiful: It requires 


Pe a 


a great quantity of water to dissolve it. This salt, ac- 
Bective to Vauquelin, i is composed of 
Dd2 


us ; ‘ : ' 


The citrats may be tinguished by the amen. | 


Chap. F IL 
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Sp. 2 Citrat of Lime. 


Tuis salt is formed by dissolving carbonat of lime in — 
citric acid., ‘It is usually in the state of 2 white pow- 
der, scarcely soluble in water; but it is soluble in ‘an 
excess of acid, and may be obtained from that solution | 
in erystals. eccording to Vanquelin, it is See of 
! » 62.66 acid e 


37-34 lime 


100.00T 


7 


Sp. 3. Citrat of Strontian. 
_ Tuts salt was obtained by Vauquelin by mixing a — 
solution of citrat of ammonia with nitrat of strontian. 4 
No precipitate appears ; but when the liquid is slowly ‘ 
evaporated, small crystals of citrat of strontian are gra= 
dually formed. This salt is soluble in water, and eX= ; 
hibits nearly the same properties as the oxalat or tar 


i 


trite of strontian tf. 
Sp. 4. Citrat of Potass. aati 
Tuis salt may be formed by dissolving carbonat o f 
-potass in citric acid, and evaporating the solution to: ch : 
requisite consistency. It is very soluble in water 5 
{does not crystallize: easily ; ; and readily deliquesces 


1% 
ee) 
& 


# Fourcroy, vii. 207. | fe a Ibid. 
$ Foursde Min. At vir p.16, 


CITRATS.— 


when exposed to the air. It is i aad according to Chap. III, 
_ Vauquelin OF F Los Fag epeeae pee TT. 
a 44.45 potas, 


ced 


I00.00* * 


This salt, or rather its solution in water, is often em- 
ployed i in this country as a medicine to allay sickness, 
and p&t astop to vomiting.. | 


; \ i \ 


: Die Sp. 5. Citrat of Soda. 


wt hy 


Tuis salt may be fontaed by the same process as thé 

_ last species. By proper evaporation, it is obtained cry-, 

_ stallized in six-sided prisms, not terminated by. pyra-, 

mids. Its taste is salt and cooling, but mild. It is so- 

_luble in 12 parts of water. When exposed to the air, 

it effloresces slightly. When heated, it melts, swells, 

_ bubbles up, blackens, and is decomposed. According 

- to MM @quslin, 3 it is composed of - endl ott 

60.7 acid 
oT pola eos 


OS TOO EA het oF tee eae / 
ie Sp. Gr “Citrat of. Ammonia. a aean 4. 

- Tats salt, ican tb sdisiatnig bari sib ammonia 

in citric acid, does’ not crystallize: till its) solution be 
evaporated to the consistency of a thick:syrup. ~ Its 
 erystals are elongated prisms. It is very ‘soluble in 


water. Its taste is cooling and moderately. saline t3 
The ammonia is separated by the application of heat}. 
ag Fourcroy, VIL 2OFe 9. POS Tid.” by 
Dobson, — ee 8 Scheele, § 

Dd3 
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Sp. 7 “Gitrat of Magnesia. 


Turs salt may be formed by dissolving atta of } 
magnesia in citric acid. ‘This solution, though evapo- . 
rated to a thick syrup, does not crystallize ; but it gta 
dually assumes the form of a white opaque soft mass, — 
which rises in the vessel like a mushroom. According be: 
to Vauquelin, it is composed of | bossa 

66.66 acid 6% 28 Mtr, 


33:34 pe psliet 


190, oot 


The roufhiaiay citrats have not been examined, and 
are therefore still unknown, 


~ 
Bis 
: ae 


Genus XXI. Mucites or Saccnotats, 


TueEse salts, hitherto examined only by Scheele, are | 
almost entirely unknown. The following are all the. 
facts mentioned by that illustrious discoverer.’ 

tr. Mucite of potass. Small crystals, soluble 1 in eight 
times their weight of boiling water ft. ot . botmagageta 

2. Mucite of soda. ‘The same; soluble in five times. 


their \ we: ight of boiling» mater hogo,-ai eth atk 128m 
Lowel yak > at winonrtne arr i te 
—======LL—E>L—~L—L—~>——y—>>——=[{[{_{_EEE== ‘ ny 
* esa, vii. 208. ‘woe itive uwelbide Micus ‘ 
$ Scheele on Sugar of Milt. 4 Ibid, ; 


w 


| MucITES. 


Heat separates the ammonia *, | © 
‘Mucite of barytes. » | , 
Mucite of lime. These salts are insoluble 
6. Mucite of magnesia. ( in water +. 
4. Mucite of alumina, 


GENUS XXII. Mauars. 


 ‘THEsE salts are no better known — the last genus, 
ever having been examined except superficially by 
§ Scheele. The following are all the properties men- 
_ tioned by that philosopher te 
. Malat of potass. 


at 
t 


pour. peti of soda. © > These salts are deliquescent. 
| 3. Malat of ammonia. a oul 
+ 4. Malat of lime. Small irregular crystals... They 
ye require a large quantity of boiling water for their solu- 
_ tion. With excess of acid they are readily soluble in 
cold water. They are insoluble in alcohol. 
5. Malat of barytes. ‘The properties of this salt re 
a semble pretty much those of malat of lime. 
6. Malat of magnesia. Deliquescent, 


Genus XXIII. Lacrars, 


‘ie 


Turis genus also is scarcely known. The few observa- 


tions of Scheele, the only chemist who examined them; 


q are the following t. 


* Scheele, on Sugar of Milk. + Ibid. 


$ Crell’s Anais, ii. 9. Eng. Trans. § Scheele, ii. 64, 
'  Dd4 


423) 


3. Mucite of ammonia. | A salt which hasa,sourish Chap. 10s 
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alcohol. 
2. Lactat of soda. This salts does not crystallize. It 
is soluble in alcohol. | . 
3- Lactat of ammonia.’ Crystals which deliquesce. 


Heat separates a great part of the ammonia before de- 


stroying the acid. 
4. Lactat of barytes. > These salts deliquesce. The 


5. Lactat of lime. lactat of limeis soluble in al- — 


6. Lactat of alumina. ) cohol. 


4. Lactat.of magnesia. Small deliquescent crystals. 3s 


GENUS XXIV. GALLATS. 


Turis genus is still less known if possible than the © 


three last, not one of the species having been examined 
by a single chemist. All that is known is, that gallic 
acid, when united with the earths, forms yellow-coloured 


powders, but sparingly soluble in water, unless there ; 


be an excess of acid or of base. © 
« 


GENUS XXV, Hawous, 3 


Tuoucs these salts have been long known, their 
properties hitherto have been but superficially examined. 
Lichtenstein * and Tromsdorff ¢ are the only chemists 
who have attempted any thing like a detailed descrip- 
tion of them. To them we are chiefly indebted for the 
following facts. 


* Crell’s Neu, Entdeck. 1732.iv. 9. 
+ Crell’s Annals, 1790, il. 303. 


1. Lactat of potass. A deliquescent salt, soluble in — 


BENZOATS. 


‘Sp. ‘re Benzoat of Barytes. 
- Turs salt crystallizes, is, Pe in water, not altered 
. exposure to the air, but decomposed by heat and by 
4 the stronger acids, 


a 
> " 
an 


Sp. 2. Benzoat of Lime. 


a 


‘ oom 4s salt forms sh shining, pointed crystals, of a. 
- sweetish taste, much more soluble in hot than cold wae 


ter. It exists in abundance in the urine of cows *. 
B, Mi ' Sp. 3. Benzoat of Potass. 


Tuts salt forms'pointed feathery crystals. It has a Sa- 
_ line sharp taste. It is very soluble in water. Tt deli- 
_ quespes when PUPS to the air. 


es 4 
me 


Sp. 4. _Benzoat uf Sada 


a fi ; 
| ET ineals of this salt are larger, but its taste is 
_ the same with that of benzoat of potass. It is also very 


4 soluble j in wafer. It effloresces in the air. 


Sp. 5. Benzoat of | Ammonia. 


Ts15 salt crystallizes with difficulty. Its crystals are 
_ feather-shaped. It deliquesces. It is very soluble in 
~ water. | ? 


Sp. 6. ” Benzaat ‘4 Magnesia. as 


Tats salt Ein feather.shaped crystals of a sharp 
“bitter taste, and easily soluble in water. | 


Sp. 7. Benzeat of Alumina. 


~Turs salt forms dendritical crystals, It has a sharp 


* Foyrcroy and Vavguelin, 


> 
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bitter taste, is soluble in water, and deliquesces when ary 
exposed to the air. | . 
The other benzoats are entirely unknown. 


Genus XXVI. , Succrw Ars: 


Tuis genus of salts is as imperfectly known as the 
preceding. For the few experiments that have been 
made, we are indebted toStockar, Wenzel *, Leonhardif, | 
and Bergmant, 
Sp. I. \ Sachiat of Barytes. | 

Tuts salt, according to Bergman, is aiticuldy $0- a 
luble i in water, ; 


Sp. 2. Succinat of Lime. 


Tus salt forms oblong, pointed, non-deliqueseent 
salts, which are difficultly soluble even in boiling wa- 
ter. Itis not altered by exposure to the air, Itis — | 
decomposed by. muriat of ammonia, and by the fixed 
alkaline carbonats, 


Sp. 3.  Succinat of Potass, 


Tuts salt, according to Leonhardi and Stockar, cry= — 
stallizes in three-sided prisms. It has a bitter saline 
taste, is very soluble in water, and deliquesces when 
exposed to the air. When exposed to heat, it decre- 
pitates and melts; and in a strong heat is decomposed. 


~ 


—— 


*® Wenzel’s Verwandschaft der Korper, 177%. 
+ De Salibus Succinatis, 1775. 
t On Elective Attractions, Opusc. iii. 29%. 


SYCCINAT'S, 


ee 4s ‘Succinat of Soda. 


_ ‘WHEN pure succinic.acid is wanmater with soda, the 
_ solution by spontaneous. evaporation yields beautiful 
_ transparent crystals of succinat of soda; some of which 
are four-sided prisms with dihedral summits ; others 
_ six-sided prisms, terminated by an oblique face *, This 
~ salt has a bitter taste, is less soluble in water than com. 
“mon salt, and does not deliquesce when exposed to the 
air. | 
; This salt is decomposed sseanleils when epnoacd to 
a sufficient heat in close vessels. 


‘’ 


o.. « Sp. 5 Eee of Ammonia. 


ge are salt forms needle-shaped crystals. It has a 


_ Sharp, bitter, and cooling taste ; when exposed to heat, 
| P it sublimes without decomposition, ’ * 


ra 5s be 


Sp. Be! Sassen of Magnesia. 


ie 


4 se Tuts salt has the form of a white, glutinous, frothy 


mass, which when dried by the fire attracts moisture — 


from the air, and deliquesceg. 


Sp. 7- Succinat of Alumina. 


> 


Tus salt, according to Wenzel, crystallizes in prisms, 
and is easily decomposed by heat. 


Genus XXVII. Campuorats, 


 Tyrse salts have been examined by Bouillon La 
Grange with much care. They possess the following 
i properties : pr ; 


* Morveau, Ana. de Chim. xxix. 166. 
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Ban : hea A taste which is usnally bittérish, 
1V1stOn 

—.—— 2. Decomposed by heat: the acid sublimes, and the 
Characters’ base remains in a state of purity. , 


4 


3. Before the blow-pipe they burn with’a blue Siete. < 4 
Sp. 1. Gamphorat of Lime. Y 


Tuts salt may be prepared by dropping into lime- | 
water erystallized camphoric acid. The mixture is 
then to be made boiling’hot, passed through a filter, and — 
evaporated to about 3ths of its volume. On cooling 
camphorat of lime is deposited. | 

Propertics It has no regular ‘shape ; ; but if the evaporation (ical 
been properly conducted, it is in plates lying one above - 
another. It is of a white colour, and has a taste slightly 

“bitter. | te 

Water at the temperature of 60° diietvad very hited 
of this salt ; boiling water is capable of dissolving about q 
‘e3oth part of its weight of it. It is insoluble in alco- — 
hol. en 
When expased to the air, it dries and falls into pow- 4 
der. When exposed to a moderate heat, it melts and Zl 
swells up; when placed on burning coals, or when i 
heated in close vessels, the acid is decomposed and vo= 
latilized, and the lime remains pure. | : 
When sulphuric acid is poured into a solution of this _ 
salt, it produces an “insoluble precipitate ; nitric and 
muriatic acids precipitate the camphoric acid. ae 


/ 


Composi- It is composed of 50 acid 
tion, ; 
43 lime 
“4 water 
100 


‘It is decomposed by the following salts; 


- CAMPHORATS. 429 | 
_ 1. Carbonat of potass. | Peni F< : 
ae Nitrat of barytes. “ 
3. Muriat and sulphat of alumina. 


4 ene of soda*. 
| SP. 2. Camphorat of Potass. 


_ To prepare this salt carbonat of potass is to be dissol- _ 
ved in water, and the solution saturated with campho- 
ric acid. When the effervescence is over, the liquor is 
to be evaporated by a gentle heat to the proper con- 
sistence, and crystals of camphorat of potass will be 
_ deposited when the liquor cools. ) : 
ae Camphorat of potass is white and transparent; its Properties d 
4 crystals are regular hexagons, Its taste is btn and 
slightly aromatic. | 
Water at the temperature of 60° dissolves ,*,th part 
of its weight of this salt ; boiling water dissolves ith 
part of its weight. It is soluble in alcohol, and the so- 
lution burns with a deep blue flame. When exposed to 
moist air, it loses a little of its transparency, | but in dry ih 
air it suffers no change. ae ns hs 
When exposed to heat it melts, swells, and the acid — 
is volatilized in a thick smoke, which has an aromatic 
odour. Before the blow-pipe it burns with a blue — 
flame, and the potass remains behind in a state of purity. 
It is decomposed by the following salts : 
1. Nitrats of barytes, silver. rae Decomposte 
2. All the salts whose base is lime. hi et tla 
3. Sulphat of iron. i 
4 Muriats of tin, lead+. 


* 


————E——=—E——EEEEEEEE 
® Ann. de Chim. xxvii. 21. 
~  $ Bouillon La Grange, Ibid. p. 24, 


é ¥ ” iis * ‘3 
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pn Sp. 3. Camphorat of Soda. 
Division I. ae ps 3+ ampborat of soda. 
Tuts salt may be formed precisely in the same mans 
ner as the camphorat of potass. 5 
Properties, It is white and transparent ;' its taste is somewhat | 


bitter ;" its crystals are irregular. & 

Water at the temperature of 60° dissolves less than 
xsoth part of its weight of this salt; boiling water dis 
solves {th of its weight. It is also soluble in alcohol. 


When exposed to the air it loses its transparency, and 
effloresces slightly, but is never completely reduced to 
powder. i 

Heat produces the same effect upon it as on campho- 
rat of potass: the acid burns with a blue flame, ween 

becomes reddish towards the end. 4 
It is decomposed by the following neg 2 
Decomposi- 1. Nitrats of lime, silver. 
vers 2. Muriats of magnesia, ‘barytes, alumina, lime, i ATOMS | 
3. Sulphats of alumina, 4 iron ; and many other salts with, 


metallic bases t 


Sp. 4. pas of Barytes. 


In order to prepare this salt, barytes is to be dissol- 
ved in water, and camphoric acid added to the solution ;_ 
the mixture is.then to be boiled, and afterwards filtered 
and evaporated to dryness. 

Properties. Camphorat of barytes does not apwanbaes when the | 
evaporation is conducted slowly, the salt is deposited i in 
thin plates one above another, which appear transpa- 
rent while immersed in the liquor, but become opie 


= 


whenever they come into contact with the air. 


Ss 


* Ann. de Chim, xxvii. 26. 


- CAMPHORATS. 


‘i } 
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Be It'has very little taste, though it leaves at last upon Chap. UL 


Br). the tongue a slight impression of acidity mixed with 
bitterness. | Water dissolves only a very small quan- 
_ tity of this salt: boiling water-being capable of taking 
up only 525th part of it. It is not altered by exposure 
to the air. on 
____. When exposed to heat, it melts easily, and the acid 
a is volatilized. When the heat is considerable, the acid 
burns with a lively blue flame, which becomes red and 
at last white. 

It is decomposed by . 
1. Nitrats of potass, soda, lime, ammonia, and magnesia. 
2. Muriats of lime, potass, alumina, and magnesia. 
3. All the sulphats. 
4. Carbonats of potass and soda. 


5. Phosphats of potass, soda, and ammonia *. 
Sp. 5. Campbhorat of Ammonia. 
Tuts salt may be prepared by dissolving carbonat 
of ammonia in hot water, and adding camphoric acid 
slowly till the alkali is saturated. It must then be e- 
_ vaporated with a very moderate heat, to prevent the 
disengaging of the ammonia. 

It is very difficult to obtain this salt in regular cry- 
stals. When evaporated to dryness, there is obtained 
- a solid opaque mass of a sharp and bitterish taste. 

Water at the temperature of about .60° dissolves 
_ nearly ~i,th part of its weight of this salt ; boiling 
water dissolves jd of its weight: But all the alkaline 
_ camphorats are much more soluble when there is ex- 

__ cess of base. | 


*® Ann, de Ghim, xxvii. 28, 


\ 


Decompoy- 


tion, 


Properties, 
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It is completely soluble in alcohol. 

When exposed to the air it attracts moisture, but not 
in sufficient quantity to enable it to assume a liquid 
form. When exposed to heat it swells, melts, and is 
converted into vapour. Before the blow-pipe it burns 
with a blue and red flame, and is entirely volatilized. | a 

Most of the calcareous salts form triple salts with © 
camphorat of ammonia. 

It decomposes in part all the aluminous salts, except 
the sulphat of alumina*. 


Sp. 6. Campborat of Magnesia. 


Tuis salt may be prepared by mixing water with 
carbonat of magnesia, and adding crystallized campho- 
Fic acid: heat is then applied, the solution is filtrated, 
and evaporated to dryness. The salt obtained is dissol- 
ved in hot water, passed through a filter, and evaporae | 
ted by means of a moderate heat till a pellicle forms on 
the surface of the solution. On cooling the salt is de- 
posited in thin plates. The second solution is intend- 
ed to remove any excess of magnesia that may happen 
to be present. 

This salt does not crystallize. It is white, opaque, 
and has a bitter taste. It is scarcely more soluble in 
water than camphorat of lime. Alcohol has no action 
on it while cold, but when hot it dissolves the acid and 
leaves the magnesia; and the acid precipitates again as 
the alcohol cools. ; 

When exposed to the air, it dries and becomes cover- 


ed with a little powder; but this effect is produced 


slowly, and only in a warm place. When this salt is 


* Aun. de Chim, xxvii. 31. 


placed on burning coals, the acid is volatilized, and the Chap. II, 
magnesia remains pure. Before the blow-pipe it burns, Sey 
_ like the other camphorats, with a blue flame. 

“The nitrats, muriats, and sulphats, do not completely. 


B actertipose this salt, if we except the nitrat of lime and 
muriat of alumina *. 


Sp. 7.  Campborat of Alumina. : 
To prepare this salt, alumina, precipitated by means 

_ of ammonia, and well washed, is to be mixed with wa- 

ter, and crystals of camphoric acid added. The mixture 

is then to be heated; filtered, and concentrated by evas" 

/ poration. 

By. ‘This salb-is'a white powder; of an acid bitterish taste, Properties, 

arte on the tongue, like most of the aluminous salts, 

-& sensation of astringency. 

‘Water at the temperature of 60° dissolves about 

sooth part of its weight of this salt. Boiling water 

_ dissolves it in considerable quantities ; but it precipi- 

fr tates again as the solution cools. Alcohol, while cold; 

_ dissolves it very sparingly ; but when hot it dissolves 

i a considerable quantity of it, which precipitates also as 

the solution cools. ‘This salt undergoes very little ala 

_ teration in the air; but it rather parts with than at 

. q tracts moisture. Heat volatilizes the acid; and when 

| the salt is thrown on dee coalsit burns with a blue 

Raine! 


It is si Nnwag gn by the nitrats of lime and barytes +, 
a | tiie 
*® Ann. de Chim, xvii. 21. ‘oh t Ibid. p. 34. 
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of lime ; and phosphat of alumina +. 


- ture of turnsole. Its taste is slightly bitter. It 1 1s Ve~ ' 


detail by Bouillon la Grange. They have in geneeal a. 


“ Genus XXVIII. ) SUBERATS. acum 


Tues salts have been described with a good deal of F 


bitter taste, and are decomposed by heat. 


Sp. 1. Suberat of Parent 


Turis salt does not crystallize. Heat makes it swell F 
up, and melts it. It is scarcely soluble in water except q 
there be an excess of acid. It is decomposed by most q 
of the neutral salts except the barytic salts and the fluat 
of lime*. 


Sp. 2. Suberat of Potass. 


Tuts salt ought to be formed by means of crystal- 
lized carbonat of potass. teeny 

It crystallizes in prisms, having four unequal sides. 4 
It has a bitter. saltish taste, and it reddens vegetable ss 
blues. It is very soluble in water. Caloric melts it, — 
and at last volatilizes the acid. It is decomposed by : 
most of the metallic salts, and by sulphat of alumina, \ 
muriat of alumina and of lime; nitrat of alumina and 


Sp. 3. Suberat of Soda. — 


Tuts salt does not crystallize, It gaittiacte ree tines 


ry soluble in water and in alcohol. It attracts mois= 
ture from the air, Caloric produces the same effect on 
it that it does on’suberat of potass. It is decomposed 
by the calcareous, aluminous, and magnesian salts ft. a 

* Ann, de Chim. xxiii. 52, .  .  ¢ Tbid. t Ibid. p. 53. 
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; Sp. 4. Suberat of Lime. 


Tuts salt does not crystallize, It is perfectly white: 
it has a saltish taste : it does not redden the tincture of 
turnsole. It-is very sparingly soluble in water except — 
when hot; and as the solution cools most of the salt 
precipitates again. When placed upon burning coals 

it swells up, the acid is decomposed, and there remains 
only the lime in the state of powder. ; 

It is decomposed by the following salts : 

a. Muriat of alumina. 

2. Carbonats of potass and soda. 
3. Fluat of magnesia. . 

4. Phosphats of alumina and soda. 
5- Borat of potass. 

6. All the metallic solutions *. 


’ Sp. 5. Suberat of Ammonia. © 


Tuts salt crystallizes in parallelopipeds. Its taste ig 
saltish, and it leaves an impression of bitterness. It 
reddens vegetable blues. It is very soluble in water, 
It attracts moisture from the air. When placed upon 
burning coals, it loses its water of crystallization, and 
swells up; and before the blow. -pipe it evaporates en- 

_tirely. It is decomposed by the aluminous and mag- 
nesian salts +. 


Sp. 6. Suberat of Magnesia. 


Tuts salt is in the form of a powder: it reddens the 
tincture of turnsole. It has a bitter taste: it is soluble 
in water, and attracts some moisture when exposed to 


* Aun. de Chim. xxii. 54. + Ibid. p, 55, 
Ee2 
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peek the air, When heated it swells up and melts: before 
ty the blow-pipe the acid is decomposed, and the magnesia 
remains in a state of purity. | i: S 
_ It is decomposed by the following salts: 
t. Muriat and phosphat of alumina. Pe 
2. Nitrats of lime and alumina. oul a 
3. Borat of potass. : oe 
4. Fluat of soda*. west ae 
{ 


Sp. 4. Suberat of ppm F 


Turs salt does not crystallize. |When its solution is 
evaporated by a moderate heat in a wide vessel, the salt 
obtained is of a yellow colour, transparent, having a 
_ styptic taste, and leaving an impression of bitterness ‘on 
the tongue. When too much heat is. employed, it melts 
and blackens. It reddens the tincture of turnsole, and 


attracts moisture from the air. Before the blow-pipe 

it swélls up, the acid is volatilized and decomposed, and 
nothing remains but the alumina.. 

It is decomposed by the following salts: rie 

1. Carbonats of potass and soda. 

2. Sulphat and muriat of iron. | 63 

3. Nitrats of silver, mercury, and lead}. 


Genus XXIX.  Prusstats. ie baads ¥ 


Tue salts formed by the prussic acid have scarcely 
any permanency unless they be united with a little of 4 
some metallic oxide, and therefore in the state of triple 
salts. Mere exposure to the air, or to a heat of 120°, 
is sufficient to decompose them, This want of permas — 


* Anni de Chim, xxiii. $5. if } Ibid. 


/PRUSSIATS, 


nency rendering the pure prussiats of little importance, 
has prevented chemists from paying much attention to 
their properties. The only person, indeed, who has exa- 
mined them at all is Scheele. But the triple prussiats, 
not being liable to spontaneous decomposition, have 
| been employed with success as chemical re-agents, and 
have excited a good deal of interest in consequence of 
the important purposes to which they may be ap- 
plied. 


Sp... Prusstat of Barytes. 


Tuts salt is but sparingly soluble in water. The ba- 
rytes is precipitated by sulphuric acid, and even by 
carbonic acid *, 


Sp. 2. and 3. Prusstats of the Fixed Alfalies. 


THEsE salts, formed by dissolving the fixed alkalies 
in prussic acid, are very soluble in water, tinge vege- 
table blues green, and are partly decomposed by a very 
moderate heat +. 


Sp"4. Prussiat of Lime. 


Tuts salt may be formed by dissolving lime in prus- 
sic acid, filtrating the solution, and separating the un- 
combined lime, which it still retains, by adding as much 
liquid carbonic acid as is just sufficient to precipitate 
all the lime from the same bulk of lime-water. Tt is 
then to be filtered again, and preserved in close vessels, 
It is decomposed by all the other acids, and by the al- 
_Kalies. When distilled, the prussic acid is separated, 
and the pure lime remains ft. 

eae AOR Oe ae ae ee eS 
# Scheele, ii. 167. 4 Ibid p. 166. t Ibid. p. 168, 
Ee 3 
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Tuis salt has the odour of pure ammonia; when 
heated it evaporates completely *. 


Sp. 6. Prusstat of Magnesia. 


Tuts salt may be formed by putting pure magnesia 
into prussic acid. Ina few days the earth is dissolved, 
and the compound formed. The magnesia is precipi< — 
tated by the alkalies and lime, and by exposure to > the? . 
air |. 


t 


Sp. 7. Prusstats of Iron. 


As the prussiats of iron enter as ingredients into the- 
triple salts formed by the prussic acid, it will be neces~ 
sary to give some account of them before entering upon 
the consideration of these triple salts. 

It has been demonstrated by chemists, that there are 
no, fewer than four prussiats of iron; namely, 

x. White prussiat, 3- Yellow prussiat, ad 
2. Blue prussiat, 4, Green prussiat. 

The white prussiat discovered Ha VE Proust is com: 
posed of prussic acid and green oxide of iron.. It be- 
comes gradually blue when exposed to the atmosphere, — 
because the oxide absords ares , and is converted into 
brown oxide f. 

Blue prussiat, or prussian blue) i 1s composed Be prus- a 
sic acid and brown oxide of iron. It is a deep blue — 
powder, insoluble in water, and scarcely soluble in ql 
acids. It is composed, according to the most accurate , 


es « 
ee 
Dae: 


# Scheele, ii. 166. fIbid.p. x67, 
t Nicholson’s Journal, i, 453. 
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experiments hitherto made, of equal parts of oxide of 
iron and prussic acid. It is not affected by exposure to 


‘the air. Heat decomposes it by destroying the acid, 


and the oxide of iron remains behind. The prussian 
blue of commerce, besides other impurities, contains 


mixed with it a great quantity of alumina. 


Yellow prussiat is composed of prussic acid combi- 
ned with an excess of brown oxide of iron: it is there- 


fore a sub-prussiat ofiron. This prussiat is soluble in 
acids. It may be obtained by digesting the alkalies or 


alkaline earths with prussian blue. Part of the acid is 
carried off by these bodies, and the yellow prussiat re- 
mains in the state of a powder. 

Green prussiat, first discovered by Mr Berthollet, is 
composed of oxy-prussic acid and brown oxide of iron. 
It is therefore in fact an oxy-prussiat. ny 


Sp. 7. Prusstat of Barytes-and-iron. 


For the first accurate description of this salt we are 


‘indebted to the ingenious Mr William Henry. It may 


be formed by adding prussian blue to hot barytic water 
till it ceases to’ be discoloured. The solution, when 
filtered and gently evaporated, yields crystals of prussiat 
of barytes-and-iron. 

These crystals have the figure of rhomboidal prisms ; 
they have a yellow colour, and are soluble in 1920 parts 
of cold water, and in about roo parts of boiling water. 
In a red heat they are decomposed, the acid being de- 
stroyed. ‘They are soluble in nitric and muriatic acids; 
sulphuric acid occasions a precipitate of sulphat of 


_ barytes *, 


* Nicholson’s fournal, iii. 170, 
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Tuts salt was also first examined by Mr Henry. It 
may be formed by the same process as the last species 3 
but the solution does not crystallize nearly so readily, 
When evaporated to dryness, it does not deliquesce, and * 
is again soluble in less than four parts of cold water*. — 4 


Sp.9. Prussiat of Lime-and-iron. eel 


Tuts salt was perhaps first mentioned by MrHagen +3 __ 
but we are indebted to Morveau for the first’ accurate 
account of its properties and preparation f. 

Se _. Upon two parts of Prussian blue of commerce, pré- 
viously well washed with a sufficient quantity of boiling 
water to separate all the foreign salts, about 56 parts of 
lime water are to be poured, and the mixture must be 
boiled for a short time till the lime is saturated with the _ 
prussic acid, which is known by its no longer Ee ae 
paper stained with turmeric: it is then to be filtered, ‘ 

‘This liquid, which contains the triple prussiat of 
lime in solution, has a greenish-yellow colour; its spe- 
cific gravity is 1.005; and it has an unpleasant bitterish { 
taste. When evaporated to dryness, it yields small cry q 
stalline grains, soluble without alteration i in water. It is 
insoluble in alcohol. — | 

This triple prussiat may be used sith advantage as a 
test to ascertain the presence of metals held in solic 
The only impurity which it contains is a little sulphat 
of lime. | Poles | A 
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* Nicholson’s Fourzal, iit. 171. 4 Crell’s Annals, 178 4s i 298. 
t Ency. Method, Chim, i. 44% . 
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Turis salt, known also by the names of prussian ale 


ali, phlogisticated alkali, prussian test, triple prussiat 
of potass, &c. has been chosen by chemists as the best 
combination of prussic acid for detecting the presence 
of metals, and more especially for detecting the exis- 
tence of iron. ‘To chemists and mineralogists it is one 
of the most important instruments ever invented ; as, 


when properly prepared, it is capable of indicating whe-_ 


ther any metallic substance (platinum excepted) be pre- 
sent in any solution whatever, and even of pointing out 
the particular metal, and of ascertaining its quantity. 
This it does by precipitating the metals from their so- 
Jution in consequence of the insoluble compound which 


it forms with them. And the colour of the precipitate 


indicates the particular metal, while its quantity enables 
us to judge of the proportion of metallic oxide con- 
tained in any solution, 

In order to be certain of the accuracy of these res 
sults, it is necessary to have a_prussian alkali perfectly 
pure, and to be certain before-hand of the quantity, 
or rather of the proportions of its ingredients. To 
obtain a test of this kind has been the object of che- 
mists ever since the discoveries of Macquer pointed 


out its importance, It is to the use of impure tests. 


that a great part of the contradictory results of mi- 
neralogical analyses by different chemists is to be 
ascribed. 


The great object of chemists at first was to obtain 


- this prussiat entirely free from iron; but their attempts 
uniformly failed ; because the oxide of iron is one of its 
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necessary component parts. This was first. properly 


pointed out by Morveau. 


There are two* ways in which this test may be ren- 


dered impure, besides the introduction of foreign in- 
gredients, which it is needless to mention, because it is 
obvious that it must be guarded against. 1. There may 
be a superabundance of alkali present, or, which is the 
same thing, there may be mixed with the prussian test 


a quantity of pure alkali; or, 2. There may be contained 3 


in it a quantity of yellow prussiat of iron, for which 
prussiat of potass has also a considerable affinity. ° 

If the prussian test contain a superabundance of al- 
kali, two inconveniences follow. This superabundant 
qnantity will precipitate those earthy salts which are li- 


able to contain an excess of acid, and which are only. 


soluble by that excess : Hence alumina and barytes will 
be precipitated. It is to the use of impure tests of 
this kind that we owe the opinion, that barytes and 
alumina are precipitated by the prussian alkali, and the 
consequent theories of the metallic nature of these 
earths. ‘This mistake was first corrected by Meyer ot 
Stetin *, 

Another inconvenience arising Fiait the superabun- 


dance of alkali in the prussian test is, that it gradually a 


decomposes the blue prussiat which the test contains, 
and converts it into yellow prussiat. In what manner 


it does this will be understood, after what has been said, — 
‘without any explanation. 


en = 6 


/ 


On the other hand, when the prussian alkali contains a 


a quantity of yellow prussiat of iron, as great inconve- 
niences follow. This yellow prussiat has an affinity for — 


* See Kirwan’s Miz. i. 487. t Crell’s Annals, 1786, ii, 142 
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prussic acid, which, though inferior to that of the pot- Chap Ill. 
ass,‘is still considerable ; and, on the other hand, the 
potass has a stronger aflinity for every other acid than 
for the prussic. When, therefore, the test is exposed 
to the air, the carbonic acid, which the atmosphere al- 
ways contains, assisted by the affinity between the yel- 
low prussiat and the prussic acid, decomposes the prus- 
siat of potass in the test; and the yellow prussiat is pre- 
cipitated in the form of prussian blue: and every other 
acid produces the same effect. A test of this kind 
would indicate the presence of iron in every mixture 
which contains an acid (for a precipitation of prussian 
blue would appear); and could not, therefore, be em- 
ployed with any confidence. | 

To describe the various methods proposed by che- 
mists for preparing this salt would be unnecessary, as 
the greater number do not answer the purpose intend- 
ed*. The method practised by Klaproth, first made 
known to chemists by Westrum}, and afterwards de- 
scribed in our language by Kirwant, is considered as 
one of the best. It 1s as follows : 


“i 


Prepare pure potass, by gradually projecting into a Pepe 
large crucible heated to whiteness a mixture of equal 
parts of purified nitre and crystals of tartar ; when the 
whole is injected, let it be kept at a white heat for half 
an hour, to burn off the coal. | 


Detach the alkali thus obtained from the crucible, 


#¥ A historical account of these different preparations, with their pro- 
pertics and defects, may be seen in Westrum’s ‘Treatise (Crell’s New 
Entd, in d. Chem. Th. xii,), in Morveau’s Dissertation on the Prussic Acid 
(Encycl. Method. Chim. i. 225.), and Kirwan’s Treatise on the Method of 
Analysing Minerals (Kirwan’s Jin. i. 487.) 

Bn ¢ Crell’s Annals, 1785. i. 405, 
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reduce it to powder, spread it on a muffle, and expose 
it to a white heat for half an hour. 
Dissolve it in six times its weight of water, and fil- 
ter the solution while warm. | 
Pour this solution into a glass receiver, placed in @ 
sand furnace, heated to 170° or 180°, and then gradu- 
ally add the best prussian blue in powder, injecting new 
portions according as the former become grey, and sup- 
plying water as fast as it evaporates; continue until 
the added portions are no longer discoloured, then in- 
erease the heat to 212°, and continues it for half an hour. 
Filter the ley thus obtained, and saturate it with sul« 
phuric acid moderately diluted ; a precipitate will ap- 
pear: when this ceases, filter off the whole, and wash 
the precipitate. | f | 
Evaporate the filtered liquor to about one quarter, 


and set it by to crystallize: after a few days, yellowish 


crystals of a cubic or quadrangular form will be found 
mixed with some sulphat of potass and oxide of iron ; 
pick out the yellowish crystals, lay them on blotting 
paper, and redissolve them in four times their weight 
of cold water, to exclude the sulphat of potass, © 


Essay a few drops of this solution with barytic wae 


ter, to see whether it contains any sulphuric acid, and 
add some barytic water to the remainder if necessary : 


filter off the solution from the sulphat of barytes, which | 


will have precipitated, and set it by to crystallize for a 
few days ; that the barytes, if any should remain, may 


be precipitated. If the crystals now obtained be of a " 
pale yellow colour, and discover no bluish streaks when 


sprinkled over with muriatic acid, they are fit for use 5 


but if they still discover bluish or green streaks, the so- 


lutions and crystallizations must be repeated. 
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These crystals must be kept in a well.stopped bottle, Chap. vi 
_ which to preserve them from the air should be filled 


with alcohol, as they are insoluble in it. 

Before they are used, the quantity of iron they cons 
tain should be ascertained, by heating 100 erains to 
redness for half an hour in an open crucible: the prus- 
sic acid will be consumed, and the iron will remain in 
the state of a reddish brown magnetic oxide, which 


should be weighed and noted. This oxide is half the. 


weight of the prussian blue afforded by the prussian 
alkali: its weight must therefore be ‘subtracted from 
that of metallic precipitates formed by this test. Hence 
the weight of the crystals, in a given quantity of the 
solution, should be noted, that the quantity employed 


in precipitation may be known. Care must be taken 
_to continue the calcination till the oxide of iron becomes 


brown; for while it is black it sitios considerably 


~ more than it should. 


Another good method of preparing this salt has been 
lately given by Mr Henry ; but it is rather too expen- 
sive for general use. It consists in first forming a triple 
prussiat of barytes, and adding it in crystals to a solu- 
tion of carbonat of potass till the solution no longer 
restores the, colour of reddened litmus paper. After 
digesting the mixture for half an hour, filter the liquid 


and evaporate it gently. The triple prussiat of potass 


crystallizes *. 

The triple prussiat of potass when pure forms fine 
transparent crystals of a yellow colour ; they have the 
form of cubes or parallelopipeds, and contain, when 


oxide of iron. 


t Nicholson’s Four, iv. 31. 
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Sp. 1 ee Prussiat of Soda-and-iron. 


¢ 


Tue only discernible difference between this salt and. 


the last is, that it crystallizes differently *. | at 
Sp.12- Prussiat of Ammonia-and-iron. 


Tus triple salt has also been employed as a test 3 


but it is not so easy to obtain it in a state of purity: as | 


the other two. It was discovered by pipe and 
first recommended by Meyer. o 

It forms flat hexangular crystals, soluble in water, 
and deliquesces in the air. Heat decomposes it like the 
other prussiatst. ‘to al 


Sp. 13. Prussiat of Magnesia-and-iron. 


Tuts triple salt was first examined by Hagen in 
41782; but since that time scarcely any attention has 
been paid to it. \ | 


bereiivd XX) dice ie 8 : i, etal . 


For our knowledge of this sds of salts we are 


Their properties are still but imperfectly known. Crell ey 
has ascertained the following facts: | a 

1. Sebat of potass. This salt is of a white coléur. 2 a 
Its crystals are quadrangular pyramids, of which two . 
opposite sides are narrower than the others. It hasa — 


ae 
x? t 


# Berthollet. * Woulfe, Four. de Phys. xxiv. 10%. 


chiefly indebted to the celebrated Crell, who published a 


a dissertation on the sebacic acid and its combinations 
in the Philosophical Transactions for 1780 and 1782. 
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It is soluble in water, insoluble in alcohol, and does not 
deliquesce when exposed to the air. Heat decomposes 
it. | 

2. Sebat of soda. This salt is white. Its crystals 
are pyramids, with three or four sides: a very mode- 
rate heat melts them. 

3. Sebat of lime. The crystals of this salt are hex. 


_ agons, terminated by a plane surface: they have a sharp 


acrid taste ; are very soluble in water, but not in alco~ 
hol: they do not deliquesce. 

4. Sebat of ammonia. ‘This salt in taste and solubi- 
lity resembles muriat of ammonia, but it differs from 
it in not being capable of subliming iron. 


5. Sebat of magnesia. A gummy, saline, uncrystal- 


lizable mass. 
6. Sebat of alumina. A gummy saline mass, which 
does not crystallize, and has an austere astringent taste. 


SECT. II. 


OF METALLINE SALTS. 


"Lue action of the acids on metallic bodies, and the sa- 
line compounds formed by their combination with 


them, were some of the first objects to which the ear- 


lier chemists directed their attention. The facility 
with which several of these compounds change their 
state ; the activity and corrosive nature of many of 
them, owing in a great measure to that facility ; the 
permanency of others; and the apparent conversion of 
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one metallic salt into another—were so many anoihas 
lies which remained long inexplicable: But they wete 
of too interesting a nature not to excite attention ; and 
to the successive researches of chemists into the pro« 
perties of metallic salts must be ascribed a great part 
of the progress which chemistry has made. Many aps 
parent anomalies have been happily explained by the 


successive labours of Bergman, Scheele, Bayen, Lavoi- 


sier, Protist, &c.; but there still remain a sufficient 
number of difficulties in this part of this science to ex- 
ercise the sagacity of the most acute philosophers, and 
discoveries to be made in it which will fully compen- 
sate the most laborious investigation. 

As there are 21 metallic bases from which these bo-« 


dies derive their characteristic properties, this class of 


salts may be divided into 21 genera. Since there are 
32 acids with which each base has to combine, it would 
seem at first sight that the number of species belongs 
ing to each genus ought to amount to 32, which would 
make the metallic salts amount in all to 672. But it ig 
not the metals which combine with acids, it is their 


oxides, or the compounds which they form with oxy= 


gen: the metals themselves, as far as {is known at 
present, are not capable of combining with any acid. 
Now as most metals form more than one oxide, and as 
each of the oxides of a metal is often capable of combi- 


ning with acids, it is evident that the number of mes — 
tallic salts must ereatly exceed 672. ‘Thus iron being 


ee ee 
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capable of forming two oxides, the species of salts of y } 


iron, instead of 32, must amount to 64, provided each 

of these oxides be capable of combining with all acids : 

the contrary of which has not been proved. 
It has been shown formerly that the difference bes 


METALLINE. 


tween the oxides at the same metal consists in the pro- 
portion of oxygen which they contain. Now, in gene- 
ral, all oxides which do not contain a maximum of 
oxygen have a tendency to absorb that principle, when- 
ever it is presented to them, till they are completely sa- 
turated. ‘This tendency displays itself with most energy 
_ when the oxides are combined with acids and in a state 
of solution ; consequently all those metallic salts, whose 
bases do not contain a maximum of oxygen, are liable 
to absorb that principle, and by that means to change 


posed of sulphuric acid and black oxide of iron. When 
_ dissolved in water and exposed to the air, it very soon 
absorbs oxygen, the black oxide is changed into the red, 
and thus a new salt is formed composed of sulphuric 
acid and red oxide of iron. This is a change exactly 
the reverse of what happens to those earthy and alkaline 
salts, which contain an acid with a minimum of oxygen; 
as the sulphites and phosphites. Théy also absorb oxy- 
gen indeed, and are converted into other salts; but the 
oxygen combines with the acid, whereas in the metallic 
salt it combines with the base. These different earthy 
and alkaline salts have been very happily distinguished 
by different terminations. Thus the sulphzte of potass 
_~ contains the acid of sulphur with a minimum of oxygen; 


the sulphaz of potass contains the acid of sulphur with 
a maximum of oxygen. No attempt has hitherto been 
made to distinguish the diffetent metallic salts of the 
same base with different doses of oxygen by any similar 
plan. Yet such a distinction is absolutely necessary, 
if we wish to speak intelligibly about these salts. It is 
true the distinction is not so easily made in this case as 
in the other, on account of the indefinite number of 
Vou. Il. Ff_ 
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number makes some distinction still more necessary. 

It is only of late that chemists began to attend to the 
different salts which the same metallic base combined 
with different portions of oxygen is capable of forming — 
with the same acid. Bergman, indeed, and Scheele, 
had given some striking instances; but Proust has since 
carried the subject much farther. It is to the new- 
ness of this branch of the science that we must ascribe the 
want ofa nomenclature for the metallic salts. The French 


oxides belonging to some of the metals; but this very , 
‘ 


chemists seem to have been nearly strangers to it bene” un 
they formed their chemical nomenclature in 1787. Aad 
even at present the subject is too imperfectly known to 
admit of a regular treatise; but I shall in this Seeiiein | Nt 
give a very full view of all the facts which have been 4 
discovered. : 
I do not recollect at present any instance of more than 
two metallic salts with one acid and base, differing merely 
in. the proportion of oxygen, if we except the prussiats, 
It will be sufficient then for the present to generalize a 
mode of naming metallic salts which has been adopted in 
one class, I mean the metallic muriats. In these salts the 
compound, consisting of muriatic acid and a metal with 
a minimum of oxygen, Is called a muriat; the compound — 
of the acid and the same metal, with a maximum of _ 
oxygen, is called an oxy-muriat. This mode of naming | 
will apply very well to all those genera in which the 
metal is only capable of forming two oxides, and like- 
wise to all those whose oxides are only capable of form- 
ing two salts with the same acid. Thus we may call — 


the compound of sulphuric acid and black oxide of iron 
sulphat of iron, and” the compound of the same acid © 
and red oxide of iron, omy-sulphat, or oxygenated sulphat 


GOLD. 


of iron. fn the present state of the science, I shall sa- 
tisfy myself with arranging these wigan bodies as va- 
rieties of the same species. 

We have then 21 genera of metallic salts, 32 species 
belonging to each, and many of these species containing 
several varieties. We have likewise a very considerable 
number of triple salts, consisting of combinations of 
tarthy or alkaline with the metallic salts. All these 
must swell the number of metallic salts to a very cons 
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siderable amount. But we are very far from being fully ; 


acquainted with all these bodies; many of them are 
still unknown, and many have been merely pointed out 
without being described. It is even exceedingly pro- 
bable that not a few of those combinations, which may 
be stated theoretically, cannot be formed at all. For as 
the oxides containing a minimum of oxygen have a 


strong affinity for that principle, it is clear, that instead 


of combining with those acids which part with their 
oxygen easily, they will decompose them altogether. 
This point can only be decided by experiment, as we 
have no other method of deciding the affinities which 
different bodies exert upon one another. 


Genusl. Sattrs or Gotp. 


TuHouen gold was tortured’ with the most perseves 
ting industry by the alchymists and metallurgists, and 
has been an interesting object of examination to ches 
mists in every period of the science, there is no genus of 


salts with which we are at present so little acquainted as 


those which have for their basis the oxides of that metal. 


‘This is not owing to the expence necessarily attending 


such investigations, but to the peculiar properties of 
Ff2 
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gold itself... As that metal is not acted on by any of 


the acids except the nitric, oxy-muriatic, and nitro-— 


muriatic, none of the salts of gold can. be formed di- 
rectly, except the nitrat and muriat : all the rest must be 
composed by precipitating the oxide of gold from its 
solution in nitro-muriatic acid, and afterwards dissolving 


at in the other acids. But this method was not thought 


of till the nature of the oxides of gold was known ; and 
since that point. was ascertained, no chemist has con- 
sidered these salts as worth investigating. It is true, 


indeed, that they do not hold out those brilliant disco- 


veries which attract adventurers to other parts of the 


Science : yet it must be admitted that an accurate exa- 
amination of the metallic salts requires as much address, 


ingenuity, and sagacity, and would contribute as much 
to the advancement of the science, as any other investi- 
gation whatever. It would throw a new light on mi- 
neralogy, and even on geology; it would enable us to 
develope with, more precision the, nature of affinity 
than has hitherto been done; and it would serve also.as 
a touchstone to try the truth of certain chemical theories 
which are at present in vogue. 

There are two oxides of gold known,’ the cae 
and the yellow ; but as far as is known at present, the 
first of these does not combine with acids at all. Con- 
sequently all the salts of gold are, strictly speaking, oxy- 
genated; that is, composed of gold combined with a 
maximum of oxygen. We are only acquainted at pre- 
sent with two species of these salts, namely, the murtat 
and the xztrat. ‘ 

The salts of gold may be ascertained by the folloudne 
properties : 

1. They are soluble ir in water, and the solution has a 


‘ 


“GOED 


453 


‘ Abiotiooe Whi ]- Chap. IIT. 
3. Triple prussiat of potass occasions a white or yel P 


lowish-white precipitate when poured into these so- 
lutions. _ : . 

3. Gallic acid or the infusion of nutgalls gives these 
solutions a green colour, and a brown adernicnh is preci- 
pitated, which is gold reduced. 

4. A plate of tin occasions the precipitation of a 
purple coloured powder. 


Sp. 1. Muriat of Gold. 


Tuis salt, which was well known to the alchymists, Formation. 


and much valued by them, may be formed by dissol- 
ving gold in a mixture composed of equal parts of ni- 
tric and muriatic acids. The metal is attacked instant- 
ly, and dissolves with a strong effervescence occasioned 
by the emission of nitrous gas. The liquid, when sa- 
turated, which is known by. its refusing to dissolve 
more gold, forms a solution of a deep yellow colour, ex- 
ceedingly caustic, and of a very astringent metallic taste. 
It tinges the skin indelibly of a deep purple colour, and 
produces the same effect upon almost all animal and ve- 
getable bodies, and even upon marble. The colour is 
owing to the partial reduction of the yellow oxide of 


gold, and its permanency to the strong affinity between | 


metallic oxides and the epidermis. 

When this solution, which consists chiefly of muriat 
of gold, is evaporated, nitric acid is disengaged, and the 
muriat is obtained in small crystals of a fine yellow co- 
lour, having the form of four-sided prisms or truncated 
octahedrons. They are obtained more readily if the so- 
lution be evaporated to half its bulk, and a little alco- 
hol be afterwards added to it. 


This salt is very soluble in water. When exposed. 
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to the air, it soon attracts moisture, and runs into a li- 
quid. In a very strong light it acquires a red colour ; 
In consequence, as is supposed, of the partial reduction 
of its oxide *, When its solution is heated gradually 
in a retort, there passes over muriatic acid; and muriat. 
of gold is also carried along with it undecomposed +. 

It is decomposed by all the alkalies and earths hither- 
to tried, the yellow oxide of gold being separated. But 
ammonia redissolves this oxide; and so do the fixed al- 
kalies if added in sufficient quantity, forming probably 
triple salts, which have not been examined. 

It is decomposed also while liquid by hydrogen gas, 
phosphorus, and sulphurous acid; and the gold is pre- 
cipitated in the metallic state, being deprived of its oxy 
gen by these combustible bodies: but when dry this de- 
composition does not happen. For these very interest- 
ing facts we are indebted to the ingenious Mrs Fulhame, 
She found, that when a piece of silk, dipt in a solution’ 
of gold in nitro-muriatic acid, is exposed to hydrogen 
gas while moist, the gold is instantly reduced ; but if 
the silk be dried previously, the reduction does not 
take place. The same reduction takes place when the 
silk is dipt into phosphorated ether. Ifa bit of silk, 
moistened with phosphorated ether, be dipt into the ni- 
tro-muriatic solution, its surface is immediately gilt 
with a fine coat of gold, which adheres very strongly. 

Mrs Fulbame ascertained, that this reduction of the 
gold does not happenin any case unless the salt be mois- 


- 


* A proof that bothgthe oxides of gold are capable of combining with 
acids, though all those formed with the purple oxide are unknown, 

+ To the liquid obtained by distilling over the solution of gold in ni- 
tro-muriatic acid, the alchymists gave the mame of /eo rubews, “ red lion,” 
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tened with water: when perfectly dry, it is not alter- 
ed. This is not peculiar to the action of combustibles: 
on metallic salts, it holds also, as we shall see afterwards, 
with respect to the metals. Butit.is by no means easy 
to see what makes water so indispensably necessary. It 
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is not, as is commonly supposed, in order to’secure the 


fluidity of the mixture: for Mrs Fulhame has shewna 
that ether, though a liquid, has no effect in reducing 
gold unless water be present. She accounts very inge- 
niously for the phenomena, by supposing that the wa- 
ter is decomposed. The combustible combines with its 
oxygen, while its hydrogen combines with the oxygen 
of the gold, and reproduces water. This theory accounts 
very well for the phenomena; but it would require some 
direct proof to establish it completely. 

_ The greater number of the metals, when seestee in- 
to the solution of muriat of géld, occasion a precipitate 
either of gold in the metallic state, or of its purple ox- 
ide; while at the same time a portion of the precipita- 
ting metal is exidated and dissolved by the acid. Zine, 
iron, bismuth,- copper, mercury, precipitate it in the 
metallic state. Lead, silver, and tin, precipitate it in 
the state of purple oxide. The sulphat of iron preci~ 
is pitates it in the metallic state, and is at the same time 
converted into the oxy-sulphat by the oxygen which it 
has absorbed: whereas the oxy-sulphat of tron produ- 
ces no effect at all. The same thing happens with tin. 
The muriat of that metal precipitates the gold in the 
state of purple oxide, combined with oxide of tin; a 
precipitate well known by the name of precipitate ‘of 
Cassius, and used to give a red célour to porcelain and 
a glass: But the oxy-muriat of tin, which is already at 
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a@maximum of oxygen, produces no such effect; be=. 


cause it does not absorb oxygen from the gold. 

These precipitations have been long known to che- 
mists; but a satisfactory explanation of them was till 
lately considered as hopeless; and even at present, not- 
withstanding- the progress which the science has made, 
there are several particulars attending them which are 


not fully understood. Bergman first threw light upon 


the subject, by-showing that the precipitating metal ab- 
sorbed oxygen from the other *. Berthollet has since 
rendered it probable that, in most cases, when the pre- 
cipitate is in the metallic state, it is combined with a 
portion of the precipitating metal, and therefore in the 


state of an alloy; and that when precipitated in the — 


state of an oxide, it retains a portion of the acid with 


which it was combined, and is therefore in the state of _ 


a sub-salt+.. But the full discussion of this subject be- 
longs to the succeeding Book. Even the theory of that 


acute philosopher will not account for every thing. 
The precipitation does not succeed equally well in all — 
circumstances. Every. person must have observed, that — 


in many cases, when the liquid is very much concentra~ 


ted, a plate of metal produces no change in several — 
hours ; but the moment it is diluted, the dissolved me= 


tal is precipitated in abundance. 


Sp, 2. Nitrat of Gold. 


BRANDT first observed, that nitrous acid has the pro- 


! 
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* See his Dissertation, De Precipitatis Metallicis, Opuse. ii. 349. His 


explanation, when translated into the modern language, is, in effect, that 
given above. Pgh ey 
{ dan, de Chim, Xxxvii, 221: 
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heat ; and this observation has been confirmed by the 
j subsequent experiments of several other philosophers. 
Fourcroy has ascertained, that this effect is produced 
only when the acid contains a large portion of nitrous 
acid; and when the gold is very much divided, as in 
the state of gold leaf. The solution has an orange co- 
lour, and always retains an excess of acid. It cannot 
be evaporated to dryness without decomposition, as the 
_-nitrat of gold which it contains is decomposed by light 
| and by heat. It is decomposed by muriatic acid *. 


Genus II.) Satts or PLatinum. 


~ As platinum agrees with gold in its power of resist- 
ing all the acids except the oxy-muriatic and nitro-mu- 
riatic, the same obstacles lie in the way of an examina- 
_ tion of the salts of platinum, which have prevented us 
‘ from getting acquainted with the last genus. Indeed 
_ the scarcity of this metal, and the great difficulty of 
-procuring it in a state of purity, render it still less easy 
to examine the salts which it forms. We need not be 
7 surprised, therefore, that this genus 1s scarcely farther 
f advanced than the last. 
| ‘The salts of platinum may be distinguished ae the 
following properties: 


t 


1. Their solution in water has a brown, or yellow- Characters, 


» 
| ash. ni colour. { 


2. Triple pr ussiat of potass occasions no precipitate 
in these solutions. 
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means of nitro-muriatic acid. Sixteen parts of a mix- 
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+3- Neither is any precipitate produced by gallic acid 
or the infusion of nutgalls. 
4- Potass and ammonia occasion the precipitation iY, 
small red-coloured crystals, 


Sp.1. Muriat of Platinum. 


Tuts salt may be formed by dissolving platinum in 
oxy-muriatic acid; but it is more easily obtained by 


ture, composed of one part of nitric and three parts 
of muriatic acids, when boiled upon platinum pre- 
viously reduced to powder, gradually dissolve it with 
an effervescence ‘occasioned by the emission of ni-?~ 
trous and azotic gas. This solution assumes at first 
a yellow colour, which gradually deepens as the af 
num dissolves ; and when the solution is finished, it is 
of a very deep red or brown’™*. It isexceedingly acrid 
and caustic, and tinges the skin indelibly of a dark _ ; 
brown colour. When it is sufficiently concentrated by — 
evaporation, very small irregular crystals of muriat of 
.platinum are deposited of a reddish brown colour ; and 
when properly edulcorated and dried, less soluble in 
water than sulphat of lime+. It has a disagreeably a- 
stringent metallic taste. Heat decomposes it by driving 
off the acid. The earths, as far as they have been tried, 
decompose the solution of this salt by precipitating its : 
oxide 5, and the same effect, as Bergman first. demon- 
strated, is produced by a sufficient quantity of stlaideg . 
| Baba “ | 

* During the action of the acid on the metal, a great quantity of gas 

is evolved; which Lametherie first remarked to be oxy-muriatic acid ; 
and with this conclusion the experiments of Mr Davy accord. See Davy’s 


Researches, Pp. ZAM 
+ Bergman, ii. 167. } Ibid. p. 172. 
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‘But the other two alkalies combitie with the muriat of 
platinum, and form triple salts, which deserve atten- 
tion. 


Sp. 2 Murtat of Platinum-and-Potass. 


WHEN potass is added to the solution of platinum in 
nitro-muriatic acid, small heavy crystals, of a red co- 
Jour and gctahedral form, are deposited, composed of 
muriatic acid, oxide of platinum, and potass. The 
same triple salt is obtained if, instead of potass, the 
sulphat, nitrat, muriat, or acetite of that alkali be em- 
ployed. It is sometimes obtained also in the form of a 
yellow ilies’ It is soluble in water, and decompo- 
ged with difficulty a soda *, 


Sp. 3+, MéMuriat at fa micah isons i 


For the discovery of the nature of this salt we are 


likewise indebted to Bergman. When ammonia is add-_ 


ed to the solution of platinum in nitro-muriatic acid, 
small crystalline grains are deposited, which have an 
octahedral form, a red or yellow colour, and are soluble 
in water. ‘These crystals are composed of muriatic 
acid, oxide of platinum, and ammonia. They are ob- 


taihed equally, though not in such abundance, if sul- 
phat, nitrat, or muriat of ammonia, be employed instead 


of the pure alkali or its carbonat. Soda dissolves them; 
and when the solution is evaporated to drynéss, the am- 


_ monia is volatilized, and the oxide of platinum separa- 


tated +. When this or the preceding salt is exposed to 


a violent heat, the platinum is reduced. 


# Bergman, ii. 168. | F Ibid. p. 174, 
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Sp. 4. Nitrat of Platinum. 


NITRIC AcID, as far as is known, is not capable of 
dissolving platinum, not even when combined with ni- 
trous gas; but the oxide of platinum dissolves readily 
in this acid, and forms with it a nitrat, the properties 
of which have not been examined. 


‘Sp. §. and 6. Triple Nitrats of Platinum. 


Brercman has ascertained that potass and ammonia, 
or their saline compounds, produce the same effect up- 
on the solution of nitrat of. platinum that they do on’ 
the muriat; that is to say, they occasion a precipitate in 
crystals, constituting a triple salt; composed, in the first 
case, of nitric acid, oxide of platinum, and potass; and — 
in the second, of the same acid and oxide, ae 
with ammonia *, 


t 


Sp. 7. Sulpbat of Platinum. 


TuoucH sulphuric acid has no action on platinum, 
it dissolves its oxide; but the properties of the salt 
formed have not been examined. 


Sp. 8. and 9. Triple Sulphats of Platinum, 


BercmaNn has proved, that when potass, or ammonia, _ 
or their compounds, are drogt into the solution of sul. - 
phat of platinum, a triple salt is also precipitated; com=- 
posed, in the first case, of sulphuric acid, oxide of pla- — 
tinum, and potass; and in the second, of the same bo- 
dies combined with ammonia}. It appears, then, that 
the oxide of platinum, with what acid soever it be uni- 


' 


* Bergman, il. 175. + Ibid. 
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ted, has the property of combining with potass and ama “Chap. Hf, 


monia, and of forming with them triple salts. In this 
respect the oxide of platinum agrees with the yellow 
oxide of tungsten ; and it is not probable that the pro- 
_ perty is confined to these two metallic bodies. 


Sp. 10. Oxalat of Platinum. 


PLATINUM is not acted on by any acid except the 
oxy-muriatic and nitro-muriatic; but its oxide is so- 
Inble in oxalic acid, and yields by evaporation yellow 
crystals of oxalat of platinum, the properties of which 
have not been examined *. 


Sp. iI. _ Benzoat of Platinum. © 


ONLY a small proportion of the oxide of platinum is 
Biansized by benzoic acid: The liquid, by evaporation, 
yields yellow crystals of benzoat of platinum, which are 
not altered by exposure to the air, are difficultly soluble 
in water, and not at all in alcohol. When exposed to 
the action of heat, the acid is driven off, and the oxide 
left behind +. 


Sp. 12. Sebat of Platinum. 


SEBACIC ACID dissolves the oxide of platinum, and 
yields brownish yellow crystals of sebat of platinum. 
This acid also precipitates platinum from its solution in 
nitro-muriatic acid in the state of a salt {. 


Sp. 13. Prussiat of Platinum. 


SCHEELE ascertained, that prussic acid has no action 
_ either on platinum or its oxide ; neither is any precipi- 


* Bergman, i. 266. } Trommsdorf, Aun. de Chim. xi. 315. t Crell, 
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tate Occasioned by pouring the prussiats into a solution 


of platinum in nitro-muriatic acid. Consequently ei- 


ther these two bodies are incapable of combining, or 
the prussiat of platinum is very soluble in water*. 


, 


Genus II. Saxts or Sitver. 


Savekar of the acids ate capable of oxidating sil- 
ver; but it resists the action of the greater number. 
The nitric dissolves it with great facility ; hence it is 
the nitrat of silver with which we are best acquainted. 
Most of the other acids form’ with it compounds scar¢e- 
ly soluble in water. All the salts of silver, as far as is 
known, are decomposed by the alkalies and earths, ex- 
cept the muriat. Vauquelin has ascertained that the 
alkalies have no effect upon this salt, and that oxide of 
silver is capable of decomposing the alkaline muriats. 
The salts of silver may be easily ascettained by the faa 
lowing properties : 

_ x. When exposed to the action of the wl sey upon 
charcoal, they are reduced, and a globule of silver ob- 
tained. 

2. The prussiats, when dropt into a soladioni of a salt 
of silver, occasion a white precipitate. 

3. Hydrosulphuret of potass © occasions a black preci- 
pitate. , 

4. Muriatic acid or iataame muriats occasion 2 

white heavy fleaky precipitate resembling curd. 


5. Gallic acid and the infusion of nutgalls occasion a — 


brown precipitate, at least in several of the solutions of 
silver. ‘ 
——ee——————— 

* Scheele, ii. 172. 
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6. When a plate of copper is put into a solution of Chap. It. 


silver, that last metal precipitates in the metallic state, 
_ retaining, however, a little of the copper alloyed with 
ze 


Sp. 1. Sulpbat of Silver. 


SULPHURIC ACID does not act on silver while cold; Formation, 


but when boiled upon that metal in the state of pow- 
der, an effervescence is produced, occasioned by the 
escape of sulphurous acid gas, and the silver is reduced 
to a white mass soluble in diluted sulphuric acid. This 
solution is limpid and colourless, and ‘yields on evapo- 
ration crystals of sulphat of silver. These crystals are 
white and brilliant, and have the form of very fine 
ptisms. at ‘ 


- This salt is but very spatingly soluble in water; Properties 


hence the reason that it is generally precipitated in 
the state of a white powder when sulphuric acid is 
dropt into a solution containing silver. It is soluble in 
nitric acid without decomposition*. When. heated, it 
_ melts, and ina dry heat is decomposed ; the silver is 
reduced, and sulphurous acid and oxygen gas are dis- 


decomposed. It is decomposed also by the following 
a bodies : . 

_ a. Alkalies and alkaline earths, and their carbonats. 
2. Muriats, phosphats, fluats. 

According to Bergman, 100 parts of silver, preci« 


4 pitated from its solution by sulphuric acid, yield 134 
_ of sulphur. Now allowing, with Proust, 9 parts of the 
_ increase for oxygen, this would give us the component 


* Klaproth, . : ¢ Ouse. ii. 39%. 


engaged. When exposed to the light, it is also slowly © 
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parts of sulphat of silver as follows : pra Bre. 1 
18 acids se, aa " , 
82 oxide of silver 


IOS 


Sp. 2. Sulphite of Silver. e 
SuLPHUROUS ACID does not attack silver, but it coms 
bines readily with its oxide. The sulphite assumes the 
form of small brilliant white grains. It has an acrid , 
metallic taste.. Water dissolves only a very minute 
portion of it ; accordingly sulphurons acid occasions a 
white precipitate of sulphite in solutions. of silver. 


When exposed to the light, it assumes a brown colour. 
When strongly heated, the silver is reduced, and sul- 


he 


phurous and sulphuric acids exhaled. Ah 
This salt may be obtained also by mixing together 


the solutions of sulphite of ammonia and nitrat of sil~ 


ver; but if too much sulphite of ammonia be added, 
the salt is redissolved and a triple salt formed, compo- a 


sed of sulphurous acid, oxide of silver, and ammonia. 
The fixed alkalies are also capable of dissolving the sala 
phite of silver, and forming with it triple salts *. 


Sp. 3. Nitrat of Silver. a 22 a 

Nitric acip attacks silver with considerable vios | . 
lence, and dissolves about half its weight of TM The e 
effervescence is occasioned by the disengagement, of ni« 
trous gas. The acid employed must be pure; if i it a 
contains any muriatic acid, as is always the case with } 
the nitrous acid of commerce, a white insoluble muriat a 


* Fourcroy, vi. 323. 
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of silver falls to the bottom ‘of the vessel.’ If the sil- Chap. III. 
Nemeamen pmeoand 


ver contain gold, that metal is also precipitated in the 


form of a black or very deep purple powder. 

The solution is nearly limpid, exceedingly heavy, 
and astonishingly caustic. It gives the skin, hair, and 
almost all animal substances, an indelible black colour. 
Hence it is often used to dye hair, &c. When evapo- 
rated till a pellicle begins to form on its surface, it de- 
posites, on cooling, transparent crystals of nitrat of sil- 
ver. These crystals are brilliant and very irregular ; 
sometimes assuming the form of six-sided, sometimes 
of four-sided, and sometimes of three-sided, thin plates. 
Their taste iefintensely bitter and metallic. 

‘This salt is very soluble in water ; it does not deli- Properties, 
quesce in the air; but when exposed toa strong light, it 
becomes brown, and the silver is partly reduced. When 
heated, it readily melts, swells up, and loses its water 
of crystallization, and then remains liquid: » When al- 
lowed to cool, it forms a grey-coloured mass crystallie 
zed internally in needles. In that state it is cast in 
moulds by apothecaries, and formed into small cylin- 
ders, often employed by surgeons under the names of 
lapis infernalis and lunar caustic, to open ulcers and de- 
stroy fungous excrescences. 

When this salt is exposed to a red heat, as when it is 
put upon burning coals, it detonates, and the silver re. 
mains pure, attached to the surface of the coal. The 
same reduction takes place when the salt is distilled in 
a retort, and nitr ous gas, Simeon gas, and azotic gas, are 
disengaged. 

‘Mrs Fulhame has shewn, that when this salt is dis- Action of 
solved in water, it is decomposed, and the silver redu- Pace it, 
ced by means of hydrogen gas and phosphorus. A bit 
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of silk moistened with this solution, and exposed to the - 


action of hydrogen gas, is almost immediately covered 
with a thin layer of silver, which adheres strongly. ‘The 
same effect is produced by phosphorus and by iis 
rous acid gas, 

This salt, both in crystals and after being racial 


_has the property of fulminating violently when mixed 


with phosphorus, and. struck smartly with a hammer. 
This was first observed’ by Brugnatelli. To the same 
Ingenious chemist we are indebted for the two follow- 
ing facts: When three. grains of sulphur and nine 


grains of nitrat of silver, mixed together, are struck 


with a cold hammer, the sulphur infames, but no deto~ 


nation takes place ; whereas if the hammer be hot, the 


mixture detonates, and the silver is reduced.’ If char- 
coal be substituted for sulphur, only a faint detonation 
is heard though the hammer be hot *. 

The silver is precipitated from the solution of this 


salt in water in a metallic state by the greater number 


of the metals, especially by mercury and copper, which 
at the same time combine with it. . 

This salt is decomposed by all the alkalies and ae 
line earths, and by the sulphuric, sulphurous, muriatic, 
phosphoric, and fluoric acids. It is decomposed also 
by the following salts ; | 


1. Sulphats, of 5- Fluats, 

2. Sulphites, 6. Borats, . 

3. Muriats, 4. Carbonats. ith 
4. Phosphats, re 


The salt which has been thus aconuee under the 
name of nitrat of silver, is in reality an oxvy-nitrat, like 


*® Ann. de Chins xxviie 7%, | hal 
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all the otlier known salts of silver; for its base ig sil- Sasa ge} 
ver combined with 4 maximum of oxygen. Mr Proust >“ 
has observed, that the other oxide of silver is capable 
_ also of combining with nitric acid, and forming a solu- 
tion containing what ought to be called nitrat of silver: 
But that salt cannot bé obtained in a solid form; be- 
Cause, whenever the solution is evaporated, the oxide 
takes oxygen from the acid; and of course ony-nitrat, 
| or what is commonly called nitrat of silver, is formed *. 


Sp. 4. Muriat of Silver. 


Murtatid Aérp does not attack silver, even when 
assisted by heat; but the muriat of silver is easily 
formed by dropping miuriatic acid, or any of its combi« | 
nations with alkalies or earths, into the solution of sil= 
ver in nitric acid. A white flaky precipitate immes _ | 
( _ diately forms, which is muriat of silver, or horasilver : 
as it was formerly called. 

This salt is scarcely soluble in water ; according to 
Monnet, it requires no less than 3072 parts of that li- 
quid to dissolve it. When exposed to the air, it gra- 
dually acquires a black colour, owing to the escape of 
part of its acid, and the consequent reduction of part of 
the oxide of silver. When exposed to a very gentle 
heat, it melts, and assumes, on cooling, the form of a 
grey-coloured semitransparent mass, having some re. 
_ semblance to horn, and for that reason called duna cor- 
nea. _ When heated strongly in an earthen crucible, it 
passes through altogether, and is lost in the fire ; but 
when mixed with about four times its weight of fixed 
alkali, formed into a ball with a little water, and melt. 
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ed rapidly in a crucible well lined with alkali, the siks — 
ver is reduced, and obtained in a state of complete pare 
rity. , : 
Muriat of silver, according to the analysis of Proust, __ 
is composed of ., . .. 18 acid : 

» 82 oxide of silver ny" 


_-I00* 


This oxide of silver, according to the experiments of 
the same acute philosopher, contains 8.5 per cent. of 
oxygent. . 

The muriat of silver is soluble in ammonia. The 
alkaline carbonats decompose it, but not the pure alka- 
lies : neither is it decomposed by any of the acids. Se«~ 
veral of the metals, when fused along with it, separate 
the silver in its metallic state ; but it is always alloyed 
with a little of the metal employed. Copper, iron, 
lead, tin , zinc, antimony, and bismuth, have been used 


ee eS eee ee 


for that purpose. 
Muriat of silver is formed also when silver is expo- 


Sp. ey Phosphat of Siloer. ; , 


Puosrnoric acrp does not act upon silver, but it 
combines readily with its oxide. Phosphat of silver i 1s 


i> 


* With this the ‘analysis of Bergman coincides almost exactly (See 
Bergman, ii. 391.), and those of Kirwan very nearly. According to as 
him, muriat of silver, dried in a heat of 130°, is composed of 

16,54 acid 
33.46 oxide 


Pay 
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precipitated in the state of a white powder when phos- Chap. IIL 
phoric acid is poured into liquid nitrat of silver. It is 

insoluble in water, but soluble in an excess. of phos- 

phoric acid. When heated strongly ina crucible, a 

little phosphorus comes over, ape phosphuret of silver 

remains in the retort *, | ‘ 


"Sp. 6. Fluat of Silver. 


Fuvoric ACID does not attack silver; but its oxide 
is partly dissolved by that acid, and partly forms with 
it an insoluble salt +. This acid precipitates the fluat 
of silver from the liquid nitrat in the form of a white 
heavy powder, which is supposed. by some to resemble 
the appearance of muriat of silver. | This salt is decom. 
posed by the sulphuric acid. 


Sp. 7. Borat of Silver. 


- Boracice acip has noaction on silver whatever; but 
the borat may be formed by pouring a solution of bow 
rax into liquid nitrat of silver. The salt falls to the 

- bottom in the form of an insoluble white powder, which 
has not. been examined, : : 


Sp. 8. Carbonat of Silver. 


q : CARBONIC ACID has no action whatever upon silver ; 
but it is absorbed readily by the oxide of that metal. 
The carbonat may be obtained by precipitating silver | 
from its mes solutions by means of a carbonated alkali. 
A white insoluble powder is obtained, which is carbo. . 
2 nat of silver. This salt becomes black when exposed 

_ tothe light; and, when heated, the acid is driven off, 


s 


=: 


* Fourcroy, vi. 340. t Scheele, i. 32, 
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‘to a heat sufficient to melt the silver, that metal is re. 
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and the silver reduced. According to Bergman, when 
this salt is obtained by precipitating 100 parts of silver — 
from its solution, by means of carbonat of soda, it 
weighs 129*. According to this experiment, if we al- 
low, with Proust, nine parts of the increase of weight 
to be oxygen, carbonat of s'lver is composed of about 

15 acid | 

85 oxide of silver. e 


LOD a bit 


Sp.g. <Arseniat of Silver. 


For the only account of this salt hitherto given we 
are indebted to Scheele, the discoverer of arsenic-acid. 
This acid does not attack silver at the common tempey 
rature ; but when the two bodies are heated together 
pretty strongly, arsenic is sublimed, the silver oxida. 
ted, and the mixture melts into a transparent glass. Wa- 
ter catries off from this glass arsenic acid, holding sil- 
ver in solution; and leaves a brown insoluble powder, 
which is arseniat of silver. When this salt is exposed * 


duced. | . a 

The arseniat of silver may be obtained also by drop- i 
ping arsenic acid into a solution of silver in nitric acid. 
The salt precipitates in the state of a brown powder. 


It may be obtained equally by using, instead of ae 
nic acid, the alkaline arseniats +. , 

Scheele has observed, that a mixture of aicanie and 
muriatic acids oxidate silver ina digesting heat, and 
convert it into muriat, though neither of these acids hag . 


*® Bergman, ii. 391. + Scheele. i, 167. 
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_ any effect on it separately. During the process the ar- 


senic acid losés its. oxygen, and is converted into ar- 


7 


senic *, | 


Sp. 10. Ghromat of Silver. 


WuEN chromat of potass is dropt into liquid nitrat 
of silver, a powder precipitates of a beautiful crimson, 
which becomes purple when exposed to the action of 
light. This powder is chromat of silver. When 


‘heated, it melts and Vecomes blackish, Before the 


blow-pipe, when exposed to the action of the blue 
flame of the candle, it acquires a green colour, and the 
silver is reduced +. . 


th tee Ae ee Acetite of Silver. 


« 


ACETOUs ActID has no action whatever on silver; but 
it readily dissolves its oxide, and forms with it acetite 
of silver. The properties of this salt are but imper- 
fectly known. It may be formed easily by putting a- 
cetite of potass into a solution of nitrat of silver, or by 
saturating hot acetous acid with the oxide of silver. On 
cooling, the solution yields, according to Margraff, small 
prismatic crystals of an acrid metallic taste, and easily 
dissolved in water {. When heated, it swells up, the 
acid is dissipated, and the oxide of silver remains be- 


hind. 


%* Scheele, i. 169. ¢ Vauquelin, _ 
t This has been denied by Monnet, but found accurate by Kirwan. 


| The saturated solution, filtered while hot, yielded him very speedily aci- 


cular crystals. He supposes that Monnet failed by evaporating the solu- 


_ tion. —Kirwan on Mineral Waters, p. 81. 


Ge4 


47% 


Chap. III. 


472 


Book If... 
Division II. 


SALTS OF 


Sp. 12. Oxalat of Silver. 


OxatLrc Acip does not attack silver, but it dissolves: 
a small portion of its oxide. The oxalat of silver; which 
was first examined by Bergman, may be formed by pour- 
ing oxalic acid into a solution of nitrat of silver. It isa _ 
white powder scarcely soluble in water, and not at all in 
alcohol ; but soluble in nitric acid. It becomes black by 
being exposed to the air, owing to the reduction of th¢ 


oxide * 
4 


Sp. 13. Tartrite of Silver. 


TARTAROUS ACID does not attack silver; but it digs 


solves its oxide, and forms with it a saline mass, which 


becomes black by exposure to the airt. ‘Tartarous acid 
does not occasion a precipitate in liquid nitrat of silver. 


Sp.14. Triple Tartrite of Silver. 


THENARD has shown, that when tartar is poured 
into liquid nitrat of silver, a triple salt is formed, coms 
posed of tartarous acid, potass and oxide of silver. ‘This 
salt is decomposed by the alkalies and their carbonats, 


and by the sulphats and muriats f. 


Sp.15- Citrat of Silver. 


SILVER is not attacked by the citric acid; but its 
oxide combines with it, and forms with it a gale Inso= 
luble in water, of a harsh metallic taste, which blackeng 
when exposed to the light, and yields, when distilled, 
acetous acid, while the silver is revived. This salt is 


* Bergman, i. 386. t Wenzel’s Verwand, p. 309. 
¢ Ann, de Chim. xxxviii. 36. 
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decomposed by nitric acid. According to Vauquelin, Chap. IIL 
_. to whom we are indebted for these facts, it is composed 
: Fenn eens 36 acid, 
7 64 oxide of silver 


100 * 
Sp.16. Malat of Silver. 


_ SCHEELE ascertained, that malic acid occasions a pree 
cipitate in nitrat of silver. But the nature of that pte- 
cipitate has not been examined ee 


a 


Sp. 17. Mucite of Silver. 


Mucous acid occasions a white precipitate when - 
_ dropt into nitrat of silver , 


8p. 18. Benzoat of Silver. 


‘Benzoic acid does not attack silver, but it dissolves 
‘its oxide, and forms with it a salt easily soluble in water, 
but in a very small proportion in alcohol. It does not 
deliquesce in the air; but when exposed to the rays of -. 
the sun, it becomes brown, Heat volatilizes the acid 
and revives the silver §. 


. a | Sp. 19. Succinat of Silver 


THE succinic acid does not act on silver, but it dis- 
solves its oxide, and forms with it a salt which crystal- Ae 
dizes in thin oblong radiated prisms ||. 


_ ® Fourcroy, vii. 209. t Crell’s Annals, ii. rx. Engl. Trans, ! 
| $ Schecle, ii. 80. § Trommsdorf, Ann.de Chim, Xl. 315. 
a: j Wenzel’s Verwaad. p. 338. 
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Genus IV. Sartts of MERcurRY. 


THERE is no genus of metallic salts which has been 
subjected to a longer or more varied examination than 
this. Mercury was the metal from which the alchymists 


conceived the greatest hopes, and which they expos 
to every possible torture during their researches afte 7 
the philosopher’s stone. The introduction of mercurial 
salts into medicine occasioned a scrutiny no less varied © 
and obstinate, after the paroxysm of the alchymists was 
over. The important cures performed by their means, 
especially in cases of the venereal disease, were early 
seen by physicians: but the energy with which they 
acted, and the ravages which they sometimes made on 
the constitutions of those who used them, were equally 
visible. These deleterious effects were ascribed to a 
certain acrid something which was supposed to consti- _ 
tute a component part of mercury. The object of 
chemical physicians was long directed towards disco- 
vering a method of removing, neutralizing, or destroy- 
ing this acrid something, without impairing the good — 
effects of the medicine. Hence the numerous prepara- 


. tions of mercary which were ‘one after another intro- 


duced into practice; some of which have in a great 
measure answered the purposes for which they were in- 
tended; while the greater number, after continuing fa- 
shionable for a time, have gone one after another out 
of use. bi " : 
Mercurial salts have lately engaged the attention of 
philosophical chemists, because, from the peculiar nature 
of the metal, the changes which take place during their 
formation are more easily traced. ‘To them we are in- 
debted for the discovery of the composition of sulphuric 
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“acid, of metallic wide, aiid for the first decisive proofs Chap. It. 

of the iiotiexistence Of phlogiston : to them we owe the 

discovery of oxygen gas, abe perhaps also of nitrous — 

§28. 

Mercurial salts are distinguished by the following 

properties : 0) 
- . 1. When strongly heated, they are volatilized and. Sassctees 
| dissipated ; ; and traces of mercury may be sometimes 
observed. 

2. Triple prussiat of potass or lime occasions a 
whitish precipitate, which becomes yellow when ex- 
posed to the air. 

ite: ia dae aml of potass occasions a black pre- 
cipitate. . 

4. Muriatic acid, when pouited into their solution in 
| water, usually occasions a white précipitate. 

a Bs Gallic acid, or the infusion of nutgalls, occasions 
. an orange-yellow precipitate, 


6.-A plate of copper plunged into a liquid mercurial 
salt gradually precipitates running mercury, 


Sp. 1. Sulphated Mercury. 


Tue action of sulphuric acid on mercury had been 

observed by chemists in the very infancy of the science, — 

but the phenomena of that action were first explained 

by Lavoisier in 1777 *, and the different compounds - 

obtained were, first examined with precision by Four- 

eroyin 1791+. ‘There are no fewer than three diffe. - 

rent combinations of sulphuric acid and oxide of mer- 
_ cury, which may be distinguished by the names of super». Three va- 
sulphat, sulphat, and oxy-sulphat of mercury, wide 


# Mem, Par. 1777. + Ann. de Chim. x. 293. 
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Beit I. Super-sulphat of. mercury. Sulphuric acid has no 

ony action on mercury while cold; but when heat is applied, 
an effervescence ensues, and sulphurous acid gas is 
emitted. ‘This indeed is the method usually followed — 
for obtaining that gas in a state of purity. At the same 
time the mercury is gradually oxydated and converted 
into a white mass. If the process be. stopped before 
the whole of the sulphuric acid is evaporated to dryness, 
the white mass obtained, after being washed with a little 
water, is super-sulphat of mercury. ‘This salt has an_ 
acrid taste, it reddens vegetable blues, and does not be~ 
come yellow when exposed to the air. As it contains 
different proportions of acid, according to the process, 

_ its solubility of course is different. When the excess 

of acid amounts to about the twelfth of iis weight, it is 
soluble in 157 parts of cold water, and in about 33 
parts of boiling water *, ; 

2. Sulphat of mercury. If the super-sulphat of mer- 
cury be washed successively with very small portions of 
cold water till it ceases to redden the tincture of turn- 
sole, the excess of acid is carried off along witha portion - 
of the oxide, and there remains behind a white salt 
much less corrosive and acrid than the super-sulphat. 
This salt, first discovered by Fourcroy, 1s su/phat of mer- 4 
cury. It has been mentioned already, that super-sul- 
phat of mercury, containing a twelfth part of acid in 
excess, is soluble in 157 parts of cold water: now, if . 
only the fourth of this quantity of water, or 39 parts, 
be poured upon the salt, the whole excess of acid, to- 
gether with a considerable portion of the oxide, is care 


_ ® Ann de Chim , 298. 
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‘tied off, and there remains behind pure sulphat of 
mercury. | 4 
This salt is very white. It is soluble in 500 parts of 
cold water, and in 287 parts of boiling water. It is 
not altered by exposure to the air; but heat decomposes 
it. According to Fourcroy, it is composed of - 

12 acid 
83 white oxide of mercury 

5 water 3 


I0o 
\ 


The alkalies and lime water precipitate the mercury in 
the state of black oxide. Sulphuric acid combines with 
it, and converts it into super-sulphat of mercury *. 


sulphuric acid are boiled upon two parts of mercury, 
_ the whole is gradually converted into super-sulphat. If 


decomposed, sulphurous acid gas is disengaged, the 
mercury combines with an additional dose of oxygen, 
and there remains a salt composed of sulphuric acid 
and yellow oxide, or more probably mercury oxidated 
toa maximum. This salt, according to the rules laid 
down formerly, ought to be called oxy-sulphat of mer- 
cury. When water is poured upon it, part of the acid 
is separated, and the salt assumes the form of a yellow 
powder, formerly known by the name of turpeth mine- 
ral. It is oxy-sulphat with an excess of base, as 
Rouelle and Fourcroy have proved. It is soluble in 
2000 parts of cold water, and in 600 parts of boiling 
water. The solution is colourless +. 


® Ann, de Chim. %.299. + Fourcroy, Ibid, 


3. Oxy-sulphat of mercury. When three parts of 


the heat be continued, the excess of acid is slowly 
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The name turpeth mineral seems to have been giver : 


to this salt by Crollius, who boasted of its medicinal vir= 
tues, but kept the preparation a secret. He attempted 
to moderate the violent action of this substance by a long 
digestion, but without success. The process for pre- 
paring it was afterwards made public. Kunkel pub- 


lished a set of experiments on it in 1700, in his Labo= 
ratorium Chymicum. The name turpeth'was no doubt © 


given from some resemblance which it was supposed to 
have either in its colour or effects to the root of the 
convolvolus turpethum, a plant formerly used in medi- 
eine. | 


Sp. 2+ Sulphat of Ammonia-and-mercury. 


Tuts triple salt, discovered by Fourcroy, may be 


formed by pouring ammonia into a solution of sulphat 
of mercury. If only a small quantity of ammonia be 


used, a copious blackish precipitate takes place, part of 


which is converted into running mereury by exposure 
to light, and consequently is black oxide of mercury ; 
the remaining part is the triple salt.. Ifa large quan. 
tity of ammonia be used, only the black oxide is preci- 
pitated ; for the triple salt 1s rendered much more so- 


luble by an excess of ammonia. As this excess evapos- 


rates, the salt crystallizes. The crystals are polygons, 


very brilliant and hard. ‘The salt has a sharp, austere, — 


metallic taste. It has no peculiar odour. It is scarce 


ly soluble, except with excess of ammonia. Heat de- _ 


composes it. The products obtained by. distilling it 


are, a little ammonia, azotic gas, a little pure mercury, | 


some sulphite of ammonia; and there remains yellow 
sulphat of mercury *. 


* Fourcroy, Ann. de Chim. X. 299. 
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_ This triple salt may be formed also by pouring am- pea TIL. 
| monia upon meee of mercury, or on oxy-sul- | 
phat of mereury *, According to Fourcroy’s analysis, 

it is composed of, dir cc SEBO | pi a 
39 oxide of mercury 
33 ammonia 
10 water 


100Ff 5 


Sp. 3. Nitrated Mercury. 


Tue action of nitric acid on mercury has been long 
known to chemists, and indeed is described minutely 
by the alchymists ; but it was Bergman who first point- 
ed out the different compounds which that acid forms 
with the mercurial oxides*, These are two in num- 
ber; namely, the mitrat and oxy-nitrat; the last of 
which contains mercury oxidated toa maximum. To 
these two Fourcroy has added a third, the super-nitrat, Varicties : 
consisting of the first of these salts combined with an | 
excess of acid. So that we have three varieties of ni- 
trated mercury corresponding to the same number of 
sulphated mercurial salts, 
1. Nitrat of Mercury. When nitric bari is poured 
upon mercury, an effervescence takes place, and nitrous 
gas is disengaged ; the metal is gradually oxidated, and 
dissolved in that portion of the acid which remains un- ) 
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* Fourcroy, Aan. de Chim. x. 299. * 

+ As sulphurous acid does not attack mercury, and is converted into 
sulphuric acid by the oxides of that metal, there seems to be scarcely any 
such salt as sulpbite of mercury, at least capable of assuming a solid form. 
¢ Opuse. i, 102. : 
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decomposed. Nitric acid without the assistance of heat 
is capable of dissolving almost its own weight of mer- 
cury, and the solution is colourless, very heavy, and 
exceedingly caustic. It tinges the skin indelibly black, 
and gives the same colour to almost all animal sub-— 
stances. By spontaneotis evaporation it yields trans- — 


_ parent crystals composed of two four-sided pyramids 


applied base to base, having their apexes and the four 
solid angles at their bases truncated. This solution 
does not yield a preeipitate when water is poured into 
it, and the crystals of nitrat of mercury are soluble 
without decomposition. 

When exposed to the ait, it penta absorbs oxy 
gen, and acquires the yellow colour and appearance of 
turpeth mineral. In this state it has been called by 
Montiet xitrous turpeth. WNitrat of mercury is decom< 
posed by the fixed alkalies, which precipitate the ox- 
ide of mercury of a white colour; by ammonia, which 
precipitates it black ; and by muriatic acid and the mu- 
riats, which occasion a heavy ei ai) of muriat of | 
mercury resembling curd. 

2. Super-nitrat of mercury. ‘This is merely the last 
salt with.an excess of acid. It is always in the state of 
super-nitrat when first formed, previous to its crystal- 
lization. Jn that state it is not so apt to absorb oxy~ 
gen from the air, and to acquire a yellow colour. 

3. Oxy-nitrat of mercury. When nitric acid is made 
to dissolve mercury with the assistance of heat, it acts 
with much more energy, a much greater quantity of 
nitrous gas is emitted, and the metal combines with a — 
greater proportion of oxygen ; and if the heat be conti- 
nued, it passes at last into a white mass. In this solu. 
tion the acid is combined with mercury oxidated nearly 


a ye eae: 
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toa maximum. na is more acrid than the first solu- 
tion; and when diluted with water a precipitate ap- 


. ‘pears, consisting of the salt combined with a great ex- 
eS cess of base. This precipitate is white if the solution 
4 be diluted with cold water, but. yellow or greenish-yel- 
__ low if hot water be used. 
: Hitherto the difference between these three nitrats 
has not been much attended to by chemists, if we ex- 
‘i cept Bergman and Scheele. This last chemist has 
_ shewn, that when nitric acid is made to act upon a 
4 greater portion of mercury than it is capable of dissol- 
‘J ving, even when assisted by heat, both the nitrat and 
oxy-nitrat are formed, but by far the greatest propor- 
i tion of the first. The reason of which probably is, that 
__ the new portions of mercury, as they are dissolved, de- 
” ie - oxidate part of the oxy-nitrat oo formed, and con 
E vert it into nitrat *. | | 


_ When the nitrat of mercury is placed upon burning 
’ : coals, it detonates feebly, emitting a lively white flame. 
_ When mixed with a little phosphorus, and struck with 
: a. hs hammer, it detonates violently, and the mercury 


Sp. 4. Muriated Mercury, 


_ Tue compounds formed by the combination of mu- 
- riatic acid with the oxides of mercury have, on ac- 
count of their very great importance, attracted the 
4 peculiar attention of chemical philosophers. There is 
4 scarcely a single writer on the science who has not 
either attempted to vary the processes for making 
them, or to ascertain their properties, or to explain 


~ 


* Scheele, i. 291. ¢ Brugnatelli, Ana. de Chim. xxvii. 74, 
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their nature and composition. In £769 Bergman pub-— 
lished a treatise on the mercurial muriats, in which he fig 
collected the more important labours of his predeces- A 
sors, and gave us also his own experiments* ; but that 
illustrious philosopher failed in his attempts to ser 
the cause of the different properties exhibited by these™ 
salts. It was only after the discovery of the oxy-mu- 
rlatic acid, and of the nature of the different oxides of 
mercury, that this difficult problem could receive a. sa Me 
tisfactory solution: and for the first complete solue 
tion we are indebted to Berthollet. | 
There are two mercurial muriats; one of them ee 
composed of muriatic acid and mercury combined with . 
a maximum of oxygen; it is of course an oxy-muriat ; 
the other, containing mercury oxidated to a less degree, 
is only a murat. 
Muriatic acid has no action whatever upon mercury; — 


_ but it combines very readily with its oxides, and its affi- — 


nity for these bodies is so strong that it separates them _ 
from the sulphuric'and nitric acids. When muriatic acid i ; 
is dropt into a solution of mereury in sulphuric or nitric i 


acid, a white precipitate appears, consisting of the mu- 
riatic acid combined with the oxide. This compound 
is muriat of mercury, if the solution consisted of the — 
sulphat or nitrat of that metal ; but it is oxy-muriat of — 
mercury if the acid was dropt into an oxy- sulphat or i 
oxy-nitrat. Oxy- muriatic acid also has the boseraem 
of dissolving mércury very readily, and it forms with 
it either a muriat or an oxy-muriat, according as the 


CA Ge 


proportion of mercury acted upon is great or small. — 
These, however, are not the usual methods of Bg } 
ring the muriated mercurial salts. 


x Opusce iV. 279- 
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4 ie Oxy-muriat of mercury. This salt is usually de- Chap. 111 

_ hominated corrosive sublimate, or corrosive muriat of History. 

i mercury. The original discoverer of it is unknown. | 
It is mentioned by Avicenna, who died before the 

middle of the eleventh century ; and was even known 

to Rhases, who lived in the century before him. The 

Chinese have been acquainted with it also for a long 

time*, The alchymists appear all to have been ac- 

quainted with it, and to have reckoned: it among their 

secrets ; and some of them, Albertus Magnus for in- 


stance, describe it with a good deal of precision}. Berg- 


‘ y 
me. |F 


* Bergman, iv. 281. 
+ It constituted one of the grand ingredients in the composition of thé | 
philosophers stone. Albertus Magnus gives the following directions for 
, Preparing a liquor by which, says he, omnia corpora calcinata in primam } 
 materiam reducuntur. « Recipe aquam secundam (nitro-muriatie acid ) 
ia unam libram et mercurii sublimati a vitriolo Romano et sale communi 
_ bene preparati clarissimi lotones undecim, et ponatur ad aquam secun- 4 
dam paulatim et successive ; sigilletur orificium vitri bene, ne virtus mers 
_ curii immissi subito exhaletur, et ponatur vitrum in cineres calidos tema 
" peratos, et incipiet ista aqua statim operari in mercurium, ipsum dissol- a 
_ vendo et incorporando. Et sic permittas vitrum stare in cineribus calja 
_ dis et in dissolutione aque, donec ipsa aqua de cetero non appareat, sed ip= 
: ‘sum mercurium sublimatum ex toto dissolvet. Agit autem ipsa aqua sem- 
| per in mercurium per modum imbibitionis donec ex toto solvat i ipsum. Wy 
- Sed nota, si ista aqua ex toto non posset solvere mercurium impositum, fs, 
_tunc quicquid dissolutum fuerit per istam aquam de mercurio, hoc depos te 
4 natur, et non solutum in fundo exéiccetur lento igne, et conteratur, et cuna Le 
‘ - hova aqua iterum dissolvatur ut prius; et sic reiteretur iste ordo, donec ee 
_ totius mercurius sublimatus sit solutus in aquam. Et tunc omnes solu- | 
-\tiones istius tertiz aquz in unum conjunge in vitrum mundum, et clau- 
de orifictum ejus cum cera bene et serva diligenter. 


Hezc est aqua ter- . 
tia philosophica spissa qualificata : in tertio gradu perfectionis, et est mas 


iter aque vitz, qu omnia corpora in primam materiam dissolvit. ae 
“ Recipe tertiam aquam clarificatam, mercurialem, tertio gradu pétlece 

tionis qualificatam, et ponas eam in putrefactionem in ventrem equi bene 

ela in uno vitro claro bene sigillato cum longo collo per quatuor- 
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Ly recommended by Chemists for preparing this salt ; and” 
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man has enumerated no less than 14 different processes 


Aince that time several new methods have been ptopo- 
sed. ‘ : ae dy ies 


The process most commonly followed is to mix toge~ 
ther equal parts of dry oxy-nitrat of mercury, ieccaaill 
tated common salt, and calcined sulphat of iron. One- 
third of a matrass is filled with this mixture; the vest 
is placed in a sand-bath, and gradually heated to red- ° 
ness. When the apparatus is cold, oxy-muriat of mer-' 
cury is found sublimed in the upper part of the matrass. — 
The theory of this process is obvious. The heat ex- | 
se the sulphuric acid from the sulphat, which in its, 

rn decomposes.the common salt, and leaves the mu- ae 
riatic acid at liberty to act upon the mercurial oxy- = 
nitrat, from which it separates the oxide, and sublimes — a 
with it in the state of oxy-muriat.—Another process, 
first proposed by Kunkel, is to expose, in a similar ves- 
sel, a mixture of equal parts of oxy-sulphat of mercu- 
ry and dry common salt to a strong heat: oxy-muriat | 
of mercury is equaily sublimed. It may be formed 
likewise by passing oxy-muriatic acid into a solution of 


wie 


decim' dies, et fac eam putrefieri et feces in fundoeresidere, tunc ista aqua | 
transmutabitur de colore citrino in flaveum ; quo facto excipe yitrum, et 
pone inter cineres lentissimo igne, et suppone alembicum cum suo recep= 
taculo, et incipias distillare paulatim aquam vite clarissimam mundam 
ponderosim, lac virginum, acetum acerrimum guttatim ‘et semper lento 
“modo continuando ignem donec totam aquam witz serene distillaveris, tune 
cessa cum iene et/fac furnam infrigidari, et diligenter serva preter 2 ad 
partem. Ecce ista est aqua vite, acetum philosophorum,. lac virgi 
per quam copora in primam materiam resolvuntur. Quod infinitis no 
natur nominibus. Signa istivs aque sunt ista: si gutta una projiciatur 
super laminam ignitam cupream statim penetrabit, et vestigium ring 
album, fumigat super ignem, coagulatur in aere ad modum glaciei.” — 
Compositum de Compositis. Theatrum Chemicum, iv. 938. , ee 


salt crystallizes *. But it would be tiresome and use- 
less to enumerate all the different processes. 

tion, is in the form of a beautiful white semitransparent 
mass, composed of very small prismatic needles. By- 
evaporation, it- yields cubes or rhomboidal prisms, or 
more. commonly quadrangular prisms with their sides 
_ alternately narrower, and terminated by dihedral sum- 


Its taste is excessively acrid and caustic, and it leaves’ 
for a long time a very disagreeable styptic metallic im- 
_ pression on the tongue. When swallowed, it is one of 
the most virulent poisons known, producing violent 
pain, nausea, and vomiting, and corroding ina very 
short time the stomach and intestines §. 

| It is soluble in about 20 parts of cold water. Boil- 
ing water, according to Macquer, dissolves half its 
weight of it. Alcohol, according to the same philoso 
pher, at the temperature of 70°, dissolves 3 of its weight; 
and 100 parts of boiling alcohol dissolve $8 parts of 
it. It is not altered by exposure to the air. ‘When 
heated, it sublimes very readily ; and while in the state 
of vapour, it is exceedingly dangerous to those who are 
obliged to breathe it. | 

It is soluble in sulphuric, nitric, and muriatic acids ; 
and may be obtained again by evaporation ‘uptdle 
It is decomposed by the fixed alkahes, and its oxide 
precipitated of a yellow colour, which soon becomes 
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* Fourcroy, v. 337. > + Bergman, iv. 295. 
} Hassenfratz, Ann. de Chim. xxviii. 12. 
§ Hence it was called by the alchymists the dragon ~~, 
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nitrat of mercury, and evaporating the solution till the 


mits +. Its specific gravity is 5.1398 t. / 
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Oxy-muriat of mercury, when obtained by sublima- Properties, 
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alkalies in solution. If liquid oxy -muriat of mercury © : 


be dropt into a solution containing the smallest pore 
of alkali, the brick-red precipitate appears. The alka~ 
line earths also decompose this salt, and ammonia forms 
with it a triple compound. Several of the metals, or 
their sulphurets, decompose it also by the assistance of — 
heat. This is the case in particular with arsenic, bis- ‘ 


reduced, and combined with sulphur if it be present. 
According to Bergman, oxy-muriat of mercury ig _ 
Composi- composed of ..... 75.5 mercury | 


tion. 


24.5 acid and oxygen 


oe 
History. 2. Muriat of mercury. The discoverer of this ims 
portant salt, commonly known in this country by the 


names of calomel and mercurius dulcis, is altogether uny _ 
known. It seems to have been prepared by the alchy= _ 
mists; but Crollius, so late as the beginning of the 17th 
century, speaks of it as a grand secret and mystery: — 
But Beguin made the process public in 1608 in his — 
Tirocinium Chemicum, in which he describes the salt 

under the name of draco mitigatus +. 
Gormation. | The processes for preparing it, which are numerous, — 

have been described by Bergman. The most usual was 


* Opusc. il. 423. 
+ It has been known also by a variety of other names} such as, subs a 
bimatum dulce, aquila alba, aquila mitigata, manna metallorum, panehysirge 
gum minerale, panchymegngus guercetanuse 
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x to triturate oxy-muriat of mercury. with running mer- 
 cury in a glass mortar, till the mercury was &i//ed, as the 
apothecaries term it; that is to say, till no globules of 
- the metal could be perceived ; and the whole was con- 
verted into a homogeneous . This mixture was 
put into a matrass, and exposed to a strong heat ina 
2 ; sand path. The muriat sublimed 5 mixed, however, 


: the salt well with water. Scheele! has given a ge 
' e simpler process, but it has not been followed, 

His method is to form a nitrat of mercury by dis- 
ea . solving as much mercury as possible in a given quan- 


Ps to half the weight of the mercury used, is then dissol- 
ved i in boiling water, and the boiling nitrat is cautious- 
icaly poured into it. A whiteprecipitate falls, which is 
- to be edulcorated with water till the liquid comes off 
without any taste, and then nas upon a filter. This 
_ powder is muriat,of mercury *. 

4 The theory of the PRE ese of this salt is et i 
By the first process, the mercury, combined with the 
oxy-muriat, which amounts to iths of its weight, de- 
ptives the oxide of part of its oxygen, and of course the 
galt is converted into a muriat, which combines at the 
same time with an additional dose of oxide. In Scheele’s 
. process, the mercury is not oxidated to a maximum, or 
only a small portion of it is so; and the oxy-muriat 
_ formed is mostly dissolved by the solution of common 
salt, which is.added in excess on”purpose, and after- 
‘wards completely removed by the water with which 
the mutiat is washed. , | 


‘ * Scheele, i. 221, 


tity of nitric acid. A quantity of common salt, equal 
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ee Basin Muriat of mercury is usually in the state of a dull 
BY i L———— White mass; but when slowly sublimed, it crystallizes ; 
e ) Properties. in four-sided prisms, terminated by pyramids. It has 
an | very little taste, is not poisonous, but only slightly 
‘al purgative. Its specific gravity is 7.1758*. It is scarce 
Ne ly soluble, requiring, according to Rouelle, 11 a pane 


of boiling water to dissolve it. | 
When exposed to the air, it gradually becomes nits & 
er coloured. When rubbed in the dark, it phospho- — 
resces, as Scheele discovered. A stronger heat is re- 
quired to sublime it than is necessary for the sublima- _ 
tion of oxy-muriat. Oxy-muriatic acid converts it in- 
, to oxy-muriat of mercury; and the same change is pro~ 
me | duced by subliming it with one part of common salt 
and two parts of sulphat of iron. iigitid bs 

$ The proportion of the component parts of the salt is 
unknown ; but it evidently contains a very great. eX= i: 
cess of oxide. It is more used in medicine than all — 
the other preparations of mercury put together.” niet 


Sp. 5. Oxy-muriat of Mercury-and-ammonia. "y 


-WuEN ammonia is poured imto a solution of oxy- 
muriat of mercury, a white precipitate falls, consisting 
of the oxy-muriat of mercury-and-ammonia with excess 
of base. It has a taste at first earthy, afterwards me- 
tallic: It is scarcely soluble in water. According to 
oy Fourcroy, it is composed of 16 acid. 214. eso 
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A; BSuiphtiric and nitric acids decompose it, and convert , 
sine oxy-muriat of mercury and sulphat of ammo- me 
-nia-and-mercury, or nitrat of ammonia-and-mercury, 
"according to the acid. The addition of muriatic acid 
f renders it soluble in water *. In this last state it has 
been long known by the names of sad alembroth and 


salt of wisdom. It was formed by dissolving oxy -mu- 


riat of mercury in a solution of sal ammoniac in water, 
oe OF: A subliming the two salts together, 
Sp. 6. Phosphat of Mercury. | ages 


ie 
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- Puosrworte acip does not act on mercury; but it 
ibis with its oxide, and forms phosphat of mercu- 


ry. This salt is formed most conveniently by mixing 
f 
_ together the solutions of nitrat of mercury and phosphat 


of soda, The salt immediately precipitates in the state 
of a white powder. ‘This salt has been lately introdu- 
_ ced into medicine, and seems to answer equally well 
with the other mercurial preparations. It phospho~ 
q _resces when rubbed in the dark; and when distilled, it 
yields phosphorus, like the other metallic phosphats, 
gre Aaa gravity is 4.9835 +. : 


‘@ 


Sp. 9. Fluat of Mercury. 


Ade 


van 


‘Frvortc acip has noaction on mercury; but it com-_ 
Bhines with its oxide, and forms a white insoluble fluat 
of mercury {. ‘The same salt is precipitated when the 
alkaline fluats are mixed with the nitrat of mercury. 


Te ra 


’ . Sp. 8.» Borat of Mercury. 


BS: Boracic ACID has no action on CSN but borat of 


oY 
3 


® Ann, de Chim. xiv. 47, + Hassenfratz, Ibid, xxviii, 12 
- { Scheele, i. 32, , 
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Book fH. | soday oured into a solution of that ra ahiinie acid, 

Division I} P 

bey Occasions a precipitate of borat of mercury in the | state 
of a yellow powder, first described by Monnet. Its nee | 


cific a is 2,266 *, 


Sp. g-, Garbonat of Mercury. ees he. 


ae WSK. 
wed 


CarBonic acip does not attack mercury, but i it may 
be combined with its oxide by pouring an alkaline car-_ 
bonat into nitrat of mercury. The precipitate in. that 
case 1s a white powder, composed, aeeqrdtas to Berg. 


mattyof 2. 6, se.) go.g mercury 


oes 9-1 oxygen and acid 


100.0 fF 


~ 3 Sp. 10. . Arseniat of Mereury. peer Mt ; 
Wun arsenic acid and mercury are heated ina eo" 


tort, white oxide of arserfic, mercury, and yellow oxide © 
of mercury, are driven over, and there remains a yellow. 


coloured insoluble mass, consisting of arseniat of mer- 
cury. The same salt is precipitated in the form of 
yellow powder when arsenic acid is poured into the lie 
_ quid nitrat or sulphat of mercury {. Bie fo 


Sp. 11. and 12. Sinestiad and Molybdat of Mercury. 


THESE Salts have the form of insoluble powders 3 $ 


but their properties have not been examined §. 


Sp. 13. Chromat of Mercury. 


a 


Tuts salt may be formed by mixing together the so- 


#* Hassenfratz, Aan, de Chim, xxviii, 12. -—¢ Bergman, if. 91. 
‘ $ Scheele, i170 § Ibid, ii, 90, & 1, 346, 
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 Jutions of an alkaline chromat and a mercurial nitrat. 
Ati is an insoluble powder of a fine ee colour *, 


Sp. 14. 


AceTous acip has no action on mercury; but it 
_ dissolves its oxides readily at the boiling temperature. 
As the solution cools, thin brilliant plates of acetite of 
mercury are deposited, resembling boracic acid. It may 
be prepared also by mixing together nitrat of mercury 
and acetite of potass. It has an acrid taste, is scarcely 
a soluble in water, blackens when exposed to the light, 
cand i is decomposed by the action of heat. 


Acetite of Miture 


Sp. 15. Oxalat of Mercury, 


_ OxaLic acrp does not act on mercury ; but it dis- 

solves its oxide, and forms with it an oxalat in the state 
: of a white powder, scarcely soluble in water. When 
exposed to the light, it very soon becomes black. The 
_ same salt is precipitated when oxalic acid is poured ine 
_ to the sulphat or nitrat of mercury +. Klaproth first 
discovered that this salt has the property of detonating 
_ when heated { ; the same observation was afterwards 
made by Von Packen §. Howard’s fulminating hand 
4 “consists chiefly of this salt. 


Sp. oy Lartrite of Mercury. 


‘TARTAROUS AciD does not attack mercury ; but it 
_ dissolves its oxide, and forms with it an insoluble white 
: By alt, which soon becomes yellow when exposed to the 


* Vauquelin. + Bergman, i. 266. 
-} Westrum’s K/. Ph. Chim. Abb.i. 228. 
§ De Sale Acilo Tartari, 1779, 
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ad light. - This salt precipitates also when tartarous acid 5 is 


Sp. 17. Triple Tartrite of Prey 


Turs salt, first deacuted by Monnet, may be fore 
by boiling in water six parts of tartar and one part of 
oxide of mercury. The liquid, when evaporated, yields 


small crystals. of tartrite of potass-and-mercury. Thenart — 
has ascertained, that the same triple salt may be formed 
by mixing together the solutions of tartar and mercurial | 


a 


nitrat. This salt is decomposed by the alkalies, the 
alkaline carbonats, the hydro-sulphurets, the biiee 
and the muriats * 


_ 18. Citrat of Mercury. 


od an 


‘s Tuts salt has been examined by Vauquelin. Citric a 
acid does not attack mercury; but when poured upon 
its red oxide, an effervescence takes place, and the 
oxide becomes white and unites into one mass. The — 
citrat thus formed has a mercurial taste, but is scarcely 
soluble in water. Nitric acid decomposes it. When — 
distilled, there comes over acetous and carbonic mat ry 
and the mercury is reduced +. Ce i Bi 


py 


Ok: a 


Sp.19. and 20. Mucite and Malat of Mee 


“WHEN mucous acid or malic acid is dropt i into nitrat_ 
; ° oi sa8 ag ty’ Wot ae 
of mercury, 2 white precipitate. appearst. 


OE eas i 


Sp. 21. Benzoat of Mercury. 


BeNzOIc ACID dissolves the oxide of mercury, and 


*® Ann. de Chim. xxxviii. 36. + Fourcroy, vii. 209. 
t Scheele, ii, 80, and Crell’s Annals, ii, 11. Engl. Trans, ee 


MERCURY. 


ete 
Mist 
‘va 


- fornis with it a white powder, not altered by exposure Chap. II. 
Bt ‘ fy she : , een aamnead 
tothe air. It is insoluble in water, and very sparingly 

_ soluble in alcohol. A moderate heat sublimes this salt, 

| and a strong heat decomposes it. It is decomposed by 

lime, by sulphuric and muriatic acids, and by sulphur*. 


sa | Sp. 22. Succinat of Mercury. 


WHEN succinic acid is digested with the oxide of 
~ mercury, it forms with it a shapeless mass, from which | i 
a the oxide is precipitated ‘a alkalies and hydro-sul- lh ie, 
Ey Ruurets je ; - 


Sp.23- Prusstat of Mercury. 


a Turs salt, which was first formed by Scheele, is com- 
| “ posed of the prussic acid combined with the red oxide 
__- of mercury. It may be formed by boiling the red oxide 

: of mercury with prussian blue. It crystallizes in tetra- 
 hedral prisms, terminated by quadrangular pyramids, 


p 


the sides of which correspond with the angles of the 
prism. Its specific gravity is 2.4612 t. ; 

This salt is capable of combining with sulphuric and 
_ muriatic acids, and forming triple salts, which have not 
yet been examined §. 


4 


Sp. 24. Sebat of Mercury. 


« 


_ WueEn sebacic acid is repeatedly distilled from mer- 
 cury, silver-coloured plates are formed soluble in se- 
 bacic acid, and not decomposed by common salt. This 


* Trommsdorf, dun. de Chim. xi. 316. 

+ Wenzel’s Verwand. p. 337. ; 

¢ Hassenfratz, Azan, de Chim. xxviii, 15s 
§ Berthollet, Aan. de Chim i. 33. . 


- ‘ 
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Book 1. acid readily dissolves the oxide of mercury and after 
Division Ik. 


w—\—-» distillation of the liquor, a white sublimate may be obs 


tained, which is very difficultly soluble in water. When | re 
sebacic acid is dropt into a solution of oxy-muriat of 


mercury, it occasions a white precipitate, which is cons 
sidered as characteristic of this acid *. 


tT, 


Genus V. Satts or Copper. 


‘ TuEsE salts, in consequence of the facility wide 
which copper absorbs oxygen, are in general more easily 
formed, and, of course, may be more readily examined — 


than the preceding genera. Hence, no doubt, the reas 4 
son that some of them have been so long known and so 

_ generally employed. The alchymists and the earlier 
chemists distinguished them by the name of sais + 

oe Fenus, because Venus was the term by which they de-_ 
noted copper. Lhey are the class of metallic salts with 
the composition of which we are at present oat ae 


quainted, in consequence of the accurate analysis to 
which they have been subjected by the celebrated — 
Proust +, and the important additions lately made to 
that analysis by Mr Chenevix tf. aie 
The cupreous salts may be distinguished et ii fol. 
lowing properties: ; 4 
Characters, © &» Lhey are almost all soluble in water, or at Teast | | 
become so by the addition of an acid. This solution P 
has either a blue or a green colour, or it acquires that 
colour after being for some time exposed to the air. — v 


: # Cell, Pai. Tranks 4980. $ Aang de Chios: xxxii. 26. 
$ Phil. Trans. 130%. p. 193s 


\ 


3. Triple prussiat of potass occasions a greenish- 


_yellow precipitate when poured into a cupreous solu- 
_tion. a 

| 4. Hydro-sulphuret of potass occasions a black pre- 
é -Cipitate. . 

5- Gallic acid occasions a brown precipitate. 

_ 6. A plate of iron, when plunged into a liquid salt 
- of copper, precipitates the copper in the metallic state. 
Almost all the acids, as far as is known, combine 


- 


_ only with copper oxidated to a maximum; so that, 
ey speaking, all the salts of copper are oxygenated. 

_ To this general rule, however, there is one exception 
“the muriatic acid combines with both oxides of this me- 

tal, so that there is re a mutiat and an oxy-muriat of 


copper. 
Sp. 1. i Sulphat of Copper. 


_ SULPHURIC ACID does not attack copper while cold; 
- but at a boiling heat part of the acid is decomposed, the 
_ copper is oxidated, and combines with the remainder of 
the acid. But recourse is seldom had to this process, 
; as the sulphat of copper is found native abundantly, dis- 
solved in mineral waters connected with copper mines. 


_ From these waters it is often obtained by evaporation; 
te cf ° te ye 

& or it is formed by burning native sulphuret of copper, 
or by moistening that substance and exposing it to the 


air. By either of these methods the sulphur is acidi- 
_ fied, and the sulphat of copper formed. This salt ap- 
_ pears to have been known to the ancients. In commerce 


“itis distinguished by the name of d/ue vitriol, and some- 
times by that of dlue copperas. 


Formation, 
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Bata This salt has a deep sige colour. The pamitre 


aah cag fon of its crystals, according to Hauy, is an oblique 
ar wie parallelopiped, whose sides are inclined to each other at | 
angles of 124° 1’ and 55° 59’; and whose base makes, 


with one of the sides, an angle of 109° 21’, and BS : 


the opposite side an angle of 70° 39’. It sometimes — 
‘passes into the octahedron and decahedron, and the 
edges at the bases are often truncated. | 


It has a strong styptic metallic taste, and BPR: is 


employed as a caustic. Its specific gravity is 2. 1943". 


It is soluble in four parts of water at the temperature 
of 60°, and in two parts of boiling water. When ex- ‘ 


posed to the air, it undergoes a very slight efflorescence, 
aud its surface is covered with a greenish white /pow- 


der. When heated, it loses its water, and is converted — fi 


into a bluish white powder: if the heat be increased, 
the acid is driven off, and the brown oxide of CORRES ' 2 


remains behind. 1a ‘ : ie 
This salt, according to the Utes yes of Mr Prout 4 is © 
composed cf .... . 33 acid 


Composi- 32 oxide 
fion. ‘ 


/ | 35 water 


100fF 


But part of this water is intimately combined with the — 
. fahey ‘ 
# Tassenfratz, Ann, de Chim, xxvii. 12. pas Se 
+ Bite Chim. xxxii. 33.—According to Kirwan, it is is composed of 
ae 31 acid. ‘ . 
40 oxide 
29 water 


100 
This agrees almost exactly with the experiments of Proust, if we op 
pose Mr Kirwan’ s oxide was in the state ofa hydrat. be f 


COPPER. 


_ oxide in the state of hydrat of copper, as Mr Chenevix 
has observed. We may therefore consider the salt as 
composed of ..... 33 acid ~ 

: 42 hydrat of copper 
Hi 25 water 


100 


This salt is decomposed by the alkalies and earths, 


the alkaline carbonats, borats, and phosphats, and by | 


those metallic salts whose base forms with sulphuric 
acid a salt nearly insoluble, as the salts of lead. 

a This salt is used as a dye-stuff, and in the prepara= 

tion of various pigments. 

. 2. Sub-sulphat of copper. When.a small quantity of 
pure potass is poured into a solution of sulphat of cop- 
per, a green-coloured powder appears, which swims ia 
the solution. It may be separated by filtration ; and 
when sufficiently edulcorated, is insoluble in water. 

This powder was first examined by Mr Pranst: he 
has ascertained it to be a sub-sulphat of copper, and to 
be composed of ... 18 acid - 

‘ 68 oxide 


\ 


14 water 


100 * 


The experiments of Proust: render it probable that 
sulphuric acid does not combine with the orange oxide 
of copper: for when that acid is poured upon orange 
oxide, one part of the metal attracts oxygen from the 
other. The consequence is, the formation of blue sul+ 
——————— 

* Ann. de Chitin, xxxii. 34. 
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phat of copper, “and the apeiron of a red powder, 
which is copper reduced *. I 


| Sp.2. Sulpbite of Copper. gf % tf | 


SULPHUROUS ACID does not attack copper ; but it dis- 
solves its oxide with facility, and forms with it a sul- © 
phite of copper. This salt has been hitherto examined — 
by Fourcroy and Vauquelin only. It may be formed 
by mixing together the solutions of sulphite of soda and 
sulphat of copper. An orange-coloured precipitate im- 
mediately falls, and afterwards small whitish-green — 
crystals are deposited; the colour of which becomes 
deeper by exposure to the air. The first of these, in 
the form of an orange-coloured powder, is a sub-sul- 
pbite ; the second, im the form of crystals, is a sulphite 
of copper. | 

When these Aik are heated, they melt, and acquire 


a leaden-grey colour. The sub-sulphite i is insoluble in 


water; but that-liquid dissolves the sulphite, though © 
sparingly. | Nitric acid: converts them into sulphat of 
copper ; sulphuric acid separates the acid from the sul- 
phite, and part of the oxide is reduced to the metallic 
state f. 


Sp. 3. Nutrat of Copper. 


y ay 

Nitric acip attacks copper with ‘considerable vio- | 
lence; nitrous gas is emitted in great purity, while the — 
metal is oxidated and dissolved: The solution is of an 


fine blue colour : and when slowly evaporated yields » 


regular crystals of nitrat of copper... cn dae 
These crystals are long parallelopipeds. Thee spe= 


‘ 


* Four. de Phys. li. 18% + Fourcroy, vis 272. 


" 
73 fi bt 
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cific gravity is 2.174 *. They have a fine blue colour. 
| Their taste is acrid and metallic: and they are ex- 
ceedingly caustic, corroding the skin with great en- 
ergy. They are very soluble in water ; and when ex- 
posed to the air, gradually attract moisture, and deli~ 
quesce. At a heat not exceeding 100° they undergo 
the watery fusion; and if the heat be increased, they 
lose their water and part of their acid. On burning 


coals they detonate feebly. These crystals detonate 


also when mixed with phosphorus and struck with a 
hammer, as Brugnatelli first observed. When a quan- 
tity of them, moistened with water, is wrapt up ina 
sheet of tinfoil, they act with amazing energy upon 
that metal, nitrous gas is emitted, a strong heat is pro- 
‘duced, the tinfoil is burst open in every direction, and, 
very often it takes fire. This curious experiment was 
first made by Dr Higgins +. 
When nitrat of copper is thrown into a diluted solu- 
tion of potass, -a bulky precipitate of a beautiful blue 
colour is obtained, provided the potass predominate. 


This precipitate has been called by Mr Proust bydrat 


of copper, because it is composed of the oxidé of cop- 
per and water. To obtain this substance in a state of 
purity, it must be diluted with a large portion of boil- 
ing water, then filtered, and well washed. When dry, 
it does not assume the form of a powder, but of a solid 
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mass, of the consistence of prussian blue. When heat- — 


ed upon paper, it gradually loses its water, and becomes 
green, and at last black. When kept dry, its colour re-~ 
mains unchanged ; but when preserved under water, 


* Hassenfratz, Ann. de Chim, Xxvili. 12. 
t Phil. Trans. \xiii. 137. 
li2 


Bei 


aed 
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Sub-nitrat. 


a: 


a ele wae 


= 


‘It is this hydrat, mixed with a small portion of lime, — 


_ copper, a blue precipitate appears, which soon becomes: 


Proust has proved, that this green precipitate is a sube ‘ 
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it is gradually decomposed, and converted into black — 
oxide. Black oxide accelerates this change. Itis so- 
luble in the fixed alkalies, and abundantly in ammonia*, 


which forms the beautiful blue paint sometimes em- 
ployed for making painted paper. Mr Chenevix has 
shewn, that if is in the state of a hydrat that the oxide 
of copper exists in almost all the cupreous salts $. 
When potass is poured into a solution of nitrat of 


green by agitation, provided'the quantity of potass be 
insufficient to decompose the whole of the nitrat. ee my 


nitrat of copper. It may be obtained also by distilling — 


“nitrat of copper in a retort. Ata particular period of 
this process the salt becomes thick, and encrusts the re- 


tort in the state of a green lamellar concretion. It is 
then converted into sub-nitrat. This salt is completely 
insoluble in water. Sulphuric acid separates its acid ; 
and the same separation may be effected also by distile 
lation. According to Proust, it is composed of | 
16 acid AB 

67 oxide 

17 water. 


100ft Pray 


Nitric acid does not combine with orange oxide of 
copper; but when concentrated, it oxidates the metal 
to a maximum, and then dissolves it: whén diluted, I 


one part of the mag attracts oxygen from the other. bf 


* Proust Ann. de Chim. xxxii. 40. _ + Pbil. Trans. 1801, p-204. ; 
} Aan, de Cham, xxxii. 26, 


~“ soe he EF <b mts Lae pa a ARS CAY ty) Ey ee PriA “ay id 
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The consequence is, the formation of blue nitrat, and Chap. IIL 
a te . i : 5 oem js memenena 

the precipitation of a red powder, which is. copper re- 
duced *, 


Sp. 4. Muriated Copper. 


Moatatic acip has no action on copper while cold ; 
but, by the assistance of heat, it oxidates and dissolves 
that metal, while at the same time hydrogen gas is evol= 
ved, and part of the acid volatilized. By this process 
_ the copper is oxidated toa maximum. But muriatic 
acid is also capable of combining with the orange oxide 
of copper, and of forming another salt, first discovered 
by Mr Proust, and afterwards more precisely examined 
by Mr Chenevix. Let us distinguish these salts, by 
calling the first ouy-muriat of copper, because the me- 
tal contained in it is oxidated to a maximum, and gi- 
ving the name of muriat to the salt discovered by Mr 
Proust. | 

1. Oxy-muriat of copper. This salt may be obtain- 
ed either by dissolving copper in muriatic acid by the 
assistance of heat, or by throwing the oxide of copper 
into that acid cold. The solution, which is of a fine 

green colour, yields, when sufficiently concentrated, 
and allowed to cool slowly, crystals of oxy-muriat of i 

_ copper, in the form of rectangular PUI ANe: of a . 
fine grass-green colour. | 
This salt is exceedingly iiiist and caustic. Its spe. Properties, Hin 
cific gravity is 1.6775 +. It is very soluble inwater ; | 
and when exposed to the air, very soon attracts mois- Ri 


_ ture, and is converted into a liquid of the consistence of : 
oil. Ata moderate heat it melts, and assumes a solid 

% Four, de Phys. li 182. { Hassenfratz, Aan, de Chinn xxviii. 12 
. | Ti3 
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tion; but if the heat be increased, oxy-muriatic acid 
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form when cold. According to Proust, it is composed — 
OFT. AY  tohawecia a 
40 brown oxide 


36 water. 


100* 


iEhin salt may be distilled to dryness without altera- 


passes over, the copper loses part of its oxygen, and 
there remains behind muriat of copper. “When potass — 
is poured into the solution of oxy-muriat of copper, a 
green powder is precipitated, which is a sub-oxy- — 
muriat, containing 72 parts in the hundred of brown 
oxide of copper. When copper is dissolved in nitro- | 
muriatic acid, a similar green powder separates, coms 
posed, according to Proust, of 12.5 acid 
49.0 oxide 
Se ae 3.5 water toning 
ae 


nd 


190.07 


Muriat of copper is not decomposed by sulphuric or 
nitric acid; but the alkalies and alkaline earths precipi- 
tate the oxide in the state of a sub-salt, if the muriat. 
of copper predominate ; and in the state of a hydrat if 


the alkalies predominate ft. 


2. Muriat of copper. This salt, which contains cop- 
per combined with a minimum of oxygen, was disco~ 
vered by Mr Proust while engaged in his experiments 
on tin. He observed, that when the salts of copper 
were mixed with the muriat of tin, that last salt depri- 
ved the copper of part of its oxygen, and formeda salt _ 


? 


® Ann. de Chim Exkil. 47. + Ibid, t Ibid. 
‘ $ 
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of a white colour, not acted on tin sulphuric. acid, but Chap. bo 
soluble in muriatic acid. This solution yielded him a i 
colourless salt, which on examination proved to bea 
mutiat of copper *, 
Mr Chenevix has discovered a very simple process Formation. 
for obtaining this salt. He mixed together, in a mor- 
tar, 57.5 parts of the black oxide of copper, and 50 | 
‘parts of copper in the state of a fine powder, obtained . a 
_ by precipitating that metal from its solution in muria- 
tic acid by means of a plate of iron. The mixture was 
put along with muriatic acid into a well-stopped phial. 
A violent disengagement of caloric took place, the li- 
guor became of a red-orange colour, and the whole was 
dissolved except 7.5 of metallic copper. The solution’ 
consisted entirely of muriat of copper +. 
| It may be obtained also, as Proust has shewn, by di- 
q stilling oxy-muriat of copper. After the greatest part of 
the water has passed over, the acid attracts oxygen from — 
_ the metal, and passes over partly i in-the state of oxy~ 


® 
, 

oe : 

= a ae oe 


muriatic acid; a grey mass remains in the retort, which 


re 


is muriat of copper. The salt may be obtained also by 


jet g89 
ia ra 


a keeping a plate of copper plunged in a bottle filled with 

- muriatic acid. Crystals of muriat gradually form up- 

P ~ en the plate ; and when the colourless acid is diluted. | 
3 with water, muriat of copper, precipitates in the fate of 


oa Se 


eo cee 


< 
oh 


a white powder, {. | | x 
i 

This salt crystallizes in thirsheadtons: When its con=. properties, ‘ 
centrated solution is diluted with water, the salt preci- 7 
pitates 1 in the state ofa white powder, being no doubt’ : Be 
deprived of the Excess of acid which held it in solution, e 
% Ann. de Chim. xxviii. 218... 4 Phil, Trans, 1801, p. 237, “gh 

t Four. de Phys. li. 181. a i : s Ig 
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When repeatedly washed with water, its acid is carried 
off, and the orange oxide of copper only remains *, 
From the experiments of Proust, compared with those 
of Chenevix, this salt seems to be composed of about 
| 24.75 acid 
970.25 orange oxide 
5.00 water 


bee ler mors 


~ 100.00 


When this salt is exposed to the air, it very speedily 
attracts oxygen, -and is converted into oxy-muriat of 
copper. The sulphat of iron, when dropt into a solu- 
tion containing it, precipitates the copper in the metal- 
lic state, while it passes itself to the state of oxy-sul-— 
phat t. Ptah 

It dissolves in ammonia, and forms a colourless so- 
lution, which gradually attracts oxygen when exposed 
to the air, and at the same time acquires a fine blue co- 
lour f. | 


Sp. 5. Phosphat of Copper. 


PHOSPHORIC ACID does not attack copper imme- 


‘diately; but when allowed to remain long upon that 


metal, oxidation at length takes place, and the phosphat 
of copper is formed. This salt may be obtained with. 
great facility, by pouring phosphat of soda into a solu- 
tion of nitrat of copper. A bluish-green’ powder im- 
mediately precipitates, which is phosphat of copper. 
This salt is insoluble in water. Its specific gravity, ac~ 


* Chenevix, Phil. Trans. 1801, p. 230. 
+ Proust, Ann. de Chim. xxviii. 220. 
i Id. Four, de Phys. li. 182. 


at 
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- ared heat, it loses its water, and acquires a brown co- 
lour. When violently heated, phosphorated copper 
comes over. According to the analysis of Mr Chenevix, 
it is composed of 
brown oxide Se 
bseulyicitntid 25 & bydrat of copper 61. ea 
pasts ated bragae dies 2860058 35.0 


SUGLCE % 0 Go ee be S oo State ee S area's 3°5 


100.0 ¢ 


Sp. 6. Fluat of Copper. 


Fiuoric acip dissolves a small portion of copper 

when assisted by heat; and it dissolves its oxide with 

' facility. The solution is gelatinous, and yields, when 

evaporated, blue crystals of fluat of copper, in the form 
of cubes or oblongs ¢. 


Sp. 7. Borat of Copper. 


WueEn borax is poured into a solution of sulphat of 


copper, borat of copper is precipitated in the form of a 


pale light-green jelly, which when dried is with great 
‘difficulty soluble in water. It easily melts into a dark red 


vitreous substance §. According to Palm, by long tri- 


turation of filings of copper and boracic acid in water, 
and then digesting the mixture, it Maa and crystals 


may be obtained from it. 
Sp. 8. Carbonat of Copper. | 


CarBonic ActpD does not attack copper; but it com- 


* Ann, de Chim. XXVili. 12 ¢ Phil. Trans, 1801. p 206, | 
$ Scheele, i. 33. _ ; § Bergman, 


_ cording to Hassenfratz, is 1.4158 *, When exposed to Chap. II. 
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bines readily with its oxide or with the hydrat of copper, — 
when that compound is mixed with water, ‘and a cur- 
rent of carbonic acid made to pass through it. , Or the 
carbonat may be. formed by precipitating a solution of 
nitrat of copper with a fixed-alkaline carbonat*. To — 
give the carbonat all its lustre, the solution should be 
mixed with boiling water, and the precipitate should be 

washed with great care, and exposed to the light of the - : 
sun. It has then a fine apple-green colour, and itis * 
found often native in its greatest beauty. The native 4 
carbonat is known among mineralogists by the name 
of malachite. It is insoluble in water, and is entirely 

decomposed and reduced to the state of black oxide by | 
the action of heat. According to the analysis of Proust, 

it 1s composed of .... 25.0 acid ” are ee 


69.5 brown oxide Cie Oe 
5:5 water a 
; 
100.0 beta 


A hundred parts of copper, dissolved in sulphuric or 
nitric acid, and precipitated by the carbonat of potass. 
or soda, give 180 parts of carbonat of copper, which, 
being deprived of its acid and water by distillation, 
leaves 125 parts of oxide of copper}... -, 


Sp. 9. va eny Coleg 


WHEN arsenic acid is digested on copper, the metal - — 

is oxidated and dissolved, and a bluish-white powder is _ 
+3 s " 5 $ i i oa 

; Y ate ate 

bers 


\ 


4 

* Mr Chenevix has shown that the alkaline cacataks have the pro- Pe 
perty of dissolving a portion of the oxide of copper, and of forming with a 
it a triple salt. . , 


+ Proust, dam. de Chim, xxxii. 28 


; 
: 


COPPER. 


formed, which consists of the arseniat of copper. This 
salt may be formed also by pouring arsenic acid into 
acetite of copper, or by precipitating nitrat of copper by 
means of an alkaline arseniat *. 

Arseniat of copper has been lately found native in 
considerable quantities in the mine of Huel Gorland in 
the parish of Gwennap in Cornwall; and a very inte- 
resting description and analysis of it have been pub- 
lished by the Count de Bournon and Mr Chenevix in 
the Philosophical Transactions for 1801. From the ex- 
periments and observations of these celebrated philoso- 
phers, it appears that there are no less than five varieties 
of arseniated copper, differing from each other in the 
proportion of oxide, acid, and water, which they con- 
tain. In gegeral they are insoluble in water, if we ex- 


_ cept one variety, which seems to be a super-arseniat, and 
-- which hitherto has not been found native. Their co- 


lour varies from a deep blue to green, and even to 
brown, yellow, and black. This variation seems to de- 
pend upon the proportion of water which they contain, 
the blue and the green containing most, and the brown 


least water. 


Variety 1. Obtuse octahedral arseniat. This variety 
is crystallized in obtuse octahedrons, composed of twa 
four sided pyramids applied base to base, the faces of 


which are isosceles triangles; and two of them which 
are opposite are more inclined than the others. These | 


meet at the apex at an angle of 130°, and. at the base 
at.an angle of 50°. The pyramids often terminate in 
ridges. These crystals are commonlya deep sky-blue, and 
sometimes a fine grass-green. ‘Their specific gravity 


* Scheele, i175, 
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Book II. is 2.881 *. They are composed, according to the ana- 
Division If. 3 d } 
ty lysis of Chenevix, of 14.3 acid | A 
50.0 brown oxide ‘ 
35-7 water i 
; é 
100.0 


Variety % Hexahedral arseniat. This variety is com- 
monly found in very fine six-sided lamine, and is di- 
visible into thin scales like mica. It is of a deep eme- 
rald green colour; and its specific gravity is 2. 548 ft. 
It is composed of ... 21 acid . 

58 oxide 
2k water ; 


ECO 
» 


‘This variety precipitates in the form of very small 
blue crystals when arseniat of ammonia is poured into 
nitrat of copper ft. 

Variety 3. Acute octahedral arseniat. This variety 
is composed of two four-sided pyramids applied base to - 
base ; two of the faces, which are more inclined, meet 
at the apex at an angle of 84°, and at the base at one of 

96°. The other two form at the apex and base angles 
of 68° and 112°, The apex of the pyramids is often a 
ridge. Very frequently it assumes the form of a rhom- 
boidal prism, terminated by dihedral summits, and in 
many cases the angles of 96° are truncated. Its usual 
colour is brown or dark bottle-green. Its Specific gravity 
is 4.280 §. It is composed of 29 acid 
50 oxide oC) igh aoe 
21 water 


Loo 


a “ 
* Bournon. + Id. ¢ Chenevix, . § Bournen. 
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But sometimes it is destitute of water altogether *. 

Variety 4. -'Trihedral arseniat. The primitive form 
of this variety is a trihedral prism, whose basis are 
equilateral triangles ; but it occurs crystallized ina great 
variety of figures, which have been described with great 
accuracy by the Count de Bournon. They are usually 
of a fine bluish-ereen colour, and of the same specific 


gravity as the last species. When opaque, they are — 


sometimes nearly black. ‘They are composed, accord- 
ing to the analysis of Chenevix, of 30 acid 

54 oxide 

16 water 


IGO 


Variety 5. Super-arseniat. This salt has not been 
found native ; but it has-been formed by Mr Chenevix 
by the following process : Arseniat of ammonia was 
poured into the nitrat of copper, and occasioned a pre- 
cipitate, which was the second variety described above. 
The solution which retained its blue colour was’partially 
evaporated, and then alcohol was poured into it. Another 
precipitation took place, and increased considerably on 
allowing the solution to stand This precipitate con- 
sisted of rhomboidal crystals of a blue colour. They 
were composed of .... 40.1 acid | 

7 35.5 oxide 
; 24.4 water 


: 


: 100.0 
Perhaps a more precise idea may be formed of the com- 
position of these varieties from the following TaBLe 


————————————S—EE———EEEEEEEEEEEE 
~ #® Chenevix. ¢ Phil. Trans, 1801. p. 207. 
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hte exhibits the bidoovian of otille and water com- 
bined in each cies 1,00 of acid. 
Acid. ~~ Oxide. Water. — Lg 


Wastes ae ee I.00\. eee 3-70 o Vein) e 2.50 r ye: a 
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The white oxide of arsenic is capable also of combi- 
ning with copper. It forms with the oxide of that 


metal an arsenite, usually distinguished by the name of 


Scheele’s green, because Mr Scheele first examined it, 


and proposed it as a paint. It may be formed by dis-_ 


solving 2 parts of sulphat of copper in 44 parts of wa- 


ter, and likewise 2 parts of potass of commerce and 
nearly 1 part of the white oxide of arsenic pulverised 


in 44 parts of water, by the assistance of heat. The 
hot solution of copper is gradually added while hot to 
the arsenite of potass, and the whole is often stirred du- 
ring the mixture. The mixture, on standing, gradually 


deposites the arsenite of copper in the form of a fine 


green powder. It is to be washed. well with water and 
then dried *. | 


Sp. 10. and 11.  Tungstat and Chromat of Copper. 


‘TunGstic acip and its compounds occasion a white 


precipitate when poured into the salts of copper; and 
when chromic acid is dropt into nitrat of copper, a red — 


precipitate falls}. 
Sp. 12. <Acetite of Copper. 


AcETous acrp attacks copper slowly, converts it 


* Scheele, i. 261, + Scheele and Vauquelin. 
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into an oxide, and dissolves it. From this solution ace 


tite of copper is obtained by evaporation. This salt 


was known to the ancients, and various: ways of prepa- 
ring.it are described by Pliny *. It is usually obtain- 
ed by exposing plates of copper to the action of vine- 
gar till they be converted toa bluish-green powder 
called verdigris, and then dissolving this powder in ace- 
tous acid, and crystallizing it. 
. Acetite of copper crystallizes i in four-sided trunca- 
_ ted pyramids. It has a beautiful bluish- -green colour. 
Its specific gravity is 1.779+. Its taste is disagreeably 


if igh “Betallic, and, like all the compounds into which cop- 


_ per enters, it is poisonous. It is very soluble in wa- 
ter ; alcohol likewise dissolves it. When exposed to 
the air, it effloresces. By distillation it gives out ace- 
‘tic acid. Proust has made it exceedingly probable that 
this acid exists ready formed in the salt, and that there- 
fore this is not an acetite, but an acetat, provided there 
be any difference between, the acetous and acetic acids. 
When sulphurated hydrogen gas is made to pass through 
a solution of this salt in water, the copper is de-oxida- 
ted, and precipitates in the state of a blue sulphuret, 
and there remains behind an acid which possesses the 
properties of the acetic}. 

According to Proust, the acétite of copper is compo- 
sed of .....+.. 61 acid and water 

39 oxide 


| 100 ; 
When the verdigris of commerce is put into water, 
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 *® Lib. xxxiv. c. 11. | t Hassenfratz, dan. de Chim. xxviii. 12, 
$ Aan, de Chim. xxxii. 36. | 
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0.56 parts of it are dissolved, and there remain 0.44 
parts in the state of a fine green powder, which remains 
long suspended in the solution. Mr Proust has ascer- 
tained that this powder isa sub-acetite of copper. _ It 
is decomposed by sulphuric acid, by potass, and by dis. 
tillation. According to the analysis of Proust, itis. 
composed of .... 37 acid and water , 
63 oxide © 


(tae) ie" | | 


Thus it appears, from the experiments of this philoso- BAY, | 
pher, that the verdigris of commerce is composed of 


two different acetites of copper; the one soluble in wae 
ter, the other insoluble. It is much used as a paint ; 
and crystallized acetite of copper is a frequent ingre- 
dient in dyeing compounds. Verdigris is formed in 
great quantities at Montpelier.’ A particular account 
of the processes followed in that place has been om 
ange by Mr Chaptal+. 


Sp. 13. Oxalat of Cobban 


OxaLic AcID is capable of attacking copper, endmit’ 
combines with great facility with its oxide. The oxa- a 
- Jat formed is in the state of a bluish-green powder, ¥ 
scarcely soluble in water unless with excess of acid. 
According to Bergman, to whom we are indebted for 
all that is yet known of this salt, 21 parts of copper 
require 29 parts of acid to dissolve them. Oxalic acid 
precipitates this salt from liquid sulphat, nitrat, muti. E i 
at, and acetite of pie se i ih ey 

* Ann. de Chim. xxv. 305. 
+ Bergman, i. 267.. 
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“Tarrarovs ACID has but little action on copper, 
ED obot i it dissolves its oxide; and when poured i into the sul- 
i was phat or muriat of copper, it precipitates a tartrite of 
t that metal in the form of blue crystals*. According 
to Leonhardi this salt forms the better kind of the pig~. 
ment called Brunswick green. 


Sp.15. riple Tartrite of Copper. 


Tuts salt may be obtained by boiling together oxide 
of copper and tartar in water. The solution yields by 
evaporation blue crystals which have a sweetish taste, 


and contain a great proportion of metal}. 
' ay 
S i ne RS 16. Benzoat wie 
a ie 


& Pagiher. Teiidladuciied is ix small ee. of a deep ° 
ae 4 green colour, sparingly soluble in water, and insoluble , - 
~*~ in alcohol. . When heated, the acid evaporates and 
4 leaves the oxide. The alkalies and the carbonats of 
£7. dime and barytes decompose it {. 


Sp. 17. Succinat vf Copper. 


a; b Succ ACID dissolves copper when assisted by a 
5 ad lia digestion. The solution is green, and yielded 
4% 


Byers small green crystals, the proper: of which 
‘ have not been examined, | 


* Bergman, iii. 456. 
_ $ Thenart, Ann, de Chim. xxxviii. 36. 
_ ¢ Trommsdorf, Ibid. xi. 31 5+ 
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pedis Il. Spwi8. Sedat of Copper, 
Necsmsemeen pnemmemnes s r 
SEBACIC ACID dissolves copper when assisted. by heat, 
and forms a saline mass, which yields crystals, but is 


very deliquescent *. 


* Crell, Phil. Trans. 1780. 
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